

— 3fe t + I 5*j 

31 


- 0^231 + 0 + 335j 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= 3 ^ ^ Jjx 3 + 3-^i.*. + 

Xn "the limct a-5 Ax ^ d% } the h'^Hc-r- 

order' tet'rns ira-p Cs U-'t, 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



I//' 


20 ” ( 


tf rod. 

180° 

O. 3420 


) = 0.34^1 rad 


S«n xLQ* - 

~ 0.3420-0.3441 r \ 

Percent error \s — 0 , 34 - 2.0 0 Qo J 2 . 06 % 

tunZO* * 0. 3640 


Percent error is 


o. 36^-0 - o.34S l 


(iog}= 4,017, 

0.364& ^ J — 

$ = e The approximation sir B ^ 0 

sin© mvoWes the GUppr^xi irntion that 

the arc length s=9 is the 
Vertical side o-f the "bnanc^e. . The approxirmtion 
That tan 0 =0 in'iotots % in addition ^ the 



h-cos e 


approx fmad ion That i_ is the horizontal 
Side <vf The. TriowjU, . 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Gra^hicalUj ) V - 32 6^ - 7 0 P 

AlgtbtxxicaUjj Y *= 21% 21 ^ -Z(2.7)(2t)J Cos 83.1 0 
Y - 32, 2 Lcn L-trs 

^ 11 - . 7T40.4-- 

2\ 32. z ) r 

0 5c = p + 30 ° = -40.4% 30° - 70.4° 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





Graphically y' ' 3G units t Q% = r/5 ° 
Algebraically ‘V^= Z(zi)(zty Cos %T 

V ' ~ 3t. 1 Unit s 


sm lb - T a = 35. Z* 

36.1 ) I 

3.10° ©„ * ai6 “ 35. Z* - f74:S° 

J *■ — ™ 1 1 — — 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



1/5 


vr 


m - 


J ooo 
3Z. Z. 


m 




31-1 

+53 k3 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



m, - kj 

m*- C' D ^) kj 

andL r ~ (<b3l| -r£5o) (lo 3 ) m 


- W = gm ‘ m ^ 
r l 

G- ^>.f73 0°"") 


Suts+Huit rv\) rrilo e-f 5 * ot'tcnv^ "Vf - 7 2 3 N 

US. unlti : VI - 7^N f '* ^ = Ib3.k lb 

V4.44SZNJ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Ill 


55fc N 


"W = ( 125 i N ) = 

m = T ' #X- 3 8 8 ^ 

"> = -3“= ~vfl = 56 - 1 k .i 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Ijs I 

(Tub) 

(rb) 

(R/Bj 


R = 3.4,1 . 8 = 

3.47 + 1.427 

- *U 7 ' t- 42 ? 

(3.t7)(l-4-2^ » 
3.47/l. -1-2.1 : 


/.+27 
IQ. IQ 
’ 7. 24- 

12.3? 
6.07 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



F - 7.17 O' 1 ) (- 


4,4482 K) 


) = 3.55 0°**) N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Z-/I I ffy = ~S00 Sin 35 ' = - 4-5? N 
i FL - 3 00 cos 35“ = &55 N 

F = - 459 i. +■ £55j N 
■* __ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




P h = P Co* £ 
P t - Psmp. 


co s7.3S°- sg-5% N 
an 7.38" - 33.4 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= -5.ML + +.CX.J + 1.75k M 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



■^U f = Fn ft6 


= 750 


r - 4o i -t-7oj + 5 k 


L 


v+? 


~t 70 1- i~ G5 


zi-ZloL + 507 j t ^71^. II 


cos 

It 

A 

<D 

F x 

F 

- 

75o ) 

- 

//2,7 s 

C°s 

0 J - 

I! 

507 

7 Sa j 


47. 5 9 

Cos 

ll 

Et - 
F 

471 
750 J 

CD 

fn 

H 

si.r 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



g-/|Q2. 



'5co 5 


3. S3 k N 


F - 3^^' = 3.2.1 kN 
h 

F^ = - 3.21 sm 35 a = - 1.8+3 kH 
F^j - 3.21 COi 35 0 =. 2,43 kN 

S a F * - 1.843 L + 2.43 j + 3,21 k kN 

E"‘D<* 

(~ 1.8A3L+2,43j + 3.21 F) 1 (cas 3o°L + ,5 in Soj'j 

-0.280 kN ( Q-3 a 3Cak’r j 



p - f n 

1 'Jo a 

= -0.2^0 (cos 3*4 + sin 3 0 3 j ^ 
- - 0.2+3 i - Q,’140l 4 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




F x - [GO It ( Fj = -200 F 2 = - 2o0 It 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



= O. 3Z\i + - Q.^bZ k k N 


Tine Indie cxtedL Coordtriftte systems c^e 

e^uwatfiYYt 'for the ^estiw at ham A, 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




- 0,^78 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



*-/l07 

— T x~\ — in 

4 i - 1 . sj +• 5 k 



I 1 Dfia 




- VO (o.HrOtj.- + O.S67k)kN 


Cos 

e * = 

0,40c, ^ 


tfc.l* 

Cos 

9 i) ~ 

'0. 1 6 1 i 

© a - 

13^ . S ( 

Cos 

Q. t > 

0,Sol ; 

e»= = 

515 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



^/ )og line C-aordlnatts of 'B ar c. 

(% 6i vj fif ^g) = (j.G, -0.?5in 30" 0 .$ c^3o ft ) 
- (Uj' a ^ 0 .^i) ^ 

~Tht ypcdur "BC is 


6C. “ (o-L^ l ^ (o.l- (-6,4))j + (i .a-6,6<tf)k 

- ~ L& i_ + Mj -v o, 507k. vy\ 

~~ The, umt Vector Y)VvcV\ char'acf* r rtfi &C is 

_ -f-4i -r M j 0, 507 jc 

‘ 6C V 1 -^ 4 -M^ 0,507 2 

= ■'O.Wl i-o. 54*j + 6.^53 k 

-T “ T 'Iftt 

’ 750 (-0.797 L + o.54?j + 0-£53j<) 

--S'tBC + 4 -llj tISISk N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





^ tvc. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




-5li = tarx^o”, [Fj= F t -Un4o°= 15 -tan 4.o a 

Ft J 

r n = - 62.7 N 

Ft _ o _ 'Et _ 75 

F “ Cos 4o ^ r 0os43° Cos 40’ 


- 77.7 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= - 25-7 l + 17). + 57.1 k It 

o_C — IZ l - 4 24j m. 

The amcjk & be-tae^n Ff av\<^ OC is 

& s cos'* JL.^ 85.7(12)^ nn-te+1 


?°° CV / K . 2 '!-^ 2 


= 54.1 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



z/wz 



1 - * Oat - 


300 F - ^ 00 ^ + 54 4 j + 5&7k ” 

300 [- 0.^41 t O.M-4 j -rO.GMUjM 


r\ gc = C05>2 l5°j + sa 2.5° k 

Ccurptj ” ^gc *"~ l ' ^GiC ’~t~o fcWttim 

"Tot = 2.SV N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/H3 


7~~ /$~£> a/ Coo ref/ *7 ores o f A ore 

„ ( O,? CoS 3^ 0 0.9 3/^30°) 

o 3 

or ( 0. 77? Q } 0.4-5) m 



AS> :/c,77^V /,2 z f 7^ 9-0.45) Z 


t = -o. 779//. 5 frt - A 2//. tf", 

/"= f£?(-0-77?f -h /.2 j + 0-4& k) 
” A? ” - 


/. 5" 

a/ 


A - iff? )f reo/br & /<?*■/$ 40 
CD - 


9^ t /■ 2 % =■ /, 5" 


' Cl 77<? //- ^ w - /■ 2//, S } 0=0.45/). 5 
A.~ (o,7 79& -f- /. 2j /- 0.43 fr^ 

'cp 77 ?4 * 7 Z J * 45 ~h) (0-779/ / /. 2.J+ 0.43 -Jr) 

" i)Z5 ^“ £7 ' 3/ 7~Z% o. 6073 tf.44 + 0. ZoiS 


= 7^(/.o3o) = 463? A/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



1 v ^ ’ I 

. . (l - cAiVtarict +rtkm 0 

H 


* ^[j * tl 1 he po&i-tian “"f" 'paint ft IS 
= lOcos JS°L -I Lj ^ 10 sin !5 a k 

C t.( P U ^Lj + ^ center 

f Q ~ Sce>s 3 s°L + (k+ 3 £] J - Ssm 3 a* k 
= <<>.^31 ^(L-t 36) j - 4 k in , 

r^^, = r ^ - if q ~ .T3 L+36j~€>,5^k in. 

~ ' uns trttdieJL lengt h 

r fl „ = Jznz\3£? + 6.5 T a ' - 36.7 in . 1 (3 -/ 0 *“ 1 < 0 2 > 3 & V 
RB V = 36-1 in. 

The Spring 15 F - k ^ - 1 5 ^ 3 £,."? ' 36 . l)” * 7.66 It 

As <* VecV : F - Fn A6 = F ^ 

cr - a ,, r-2-13^ + 3&J - 6.51 k 1 

r L 3i^r j 

= - o, 71 <j i. 4 <f, 4-3j - 1. 73+ k It 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



F, = Fs 


"tan ^ - 

bo 5m p> — 

cosp 


K Cos ^ 


) F *j - 


i?CaSi $ 


„ R Ct&fl 

" I 


V(^ si«i$ -l) 
4 

V 

M 


(zc«*y 



5“ -4sir\$ 


So r = 


F[cosOCo5(SI + sin{JCt>s.|3j ^ si<\{3k.j 


r 


Vs^s in ^ L 


- (7.SI* £ - i)(c os 0 V *r S i<\0 , \ j v z c 0&4 k. 

— 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2./ 117 


M a - 


n5fe£tTti*\ ; r F (cj - b 
r x F - (ki +■ tk} * Fl 
' F (c j - 1> ^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



F = - Soo cos ao° = -152 lb 

J A ■ 

, - <gQO 5,ir\ 20" “ 214 II 

1 F^ ~ " ?00 511 4o 1 - -514 4 

i n 

l k f t = -300 cos 40 ° - -613 1V> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




(fees 30 °y K 
(6 cos 30 ^ (4°) K 
20S k /fc-m. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Z/\Z\ 


M - - /So Co. +&• z&>) L -h &>.*&*) j 

- -15C -h 22. Sj A/- m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




M 0 — Tdl3 (^T-Sin L + fdj COS 

- fgd z (- 0.453 L + o. aijj J 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




— ^ Co 4 - l.2k^ X (^— 4^0 j ^ 

" l + k M 1 m 

w *« 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



^ iZAr \ M c = r oft x F 

- ^i,5j + o,75k^ X 4(~CQ5 30 " i -t sin 3o*j 
=■ _ ). 5 l - + 5, 2_ok /k-in, 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



^ /l^| FVorn 2 jl 08 ^ “the. 

"ft>rc.e >£ ft - T = -.STS l ■+ -4lVj +- /in.5k f\J 

fV^e. mrvo^eji^ Q.ssociq4pJI. l.h'Vh tViQ. Q.ts\)pl<> I s 

Mo - r oc X T ) wW r 0 ^ ^ o.7j +i,zk ^ 

0-o.rrLj o\*i~ IK?, crtVL$> “p rarjut-jt "fo AVtiUn. 

Mo " "SUL-TlSj r 4h k N ■ m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 


^ r x f 

= -0.5uX 4-00 Co-s 15* j +3in is"kj 
^ 5J.3J - 1^3 , Zk N-m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




<5o 



O.Z - 0,4 O 
/ 2 -/ 
^ 2 / i 


- F 
/Jo 


(o.$ 


fO-4 ) 


- A2T 

' £3 J 




soy 30 


I ¥ A 


- IZd M 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



zjizx 

H 0 - iod (o.iSSsinlsji 
- +.7U - J7,87j' 


— |OQ £a. I ?5 Cos 15 J 

N* w 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




- ~ 3 C 05 30° -t- 7 Cos -45° — 2.35 kips 
fCj ~ 2lFj ~ 3 sin 3o* — 1 sin -45 & = ~3.45 kipj 
£ * ^.35 l “3,45 j kfp^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2(f 36 

H 0 = (250 sin to*) 12 +(250 Ct>S&0*) s i n 4-0° (* - 4- 2) 
r 2^00 lb' in. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




The cuWHjft" 

TA 0 tv.dK. (Taut: 4 1 1 


thf-tt. 


f cTa.tl°lla( 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




SC> t - 72_k. Ib-m, 


\Y\-s, lavgt o.bou.'t t.K^ V-a*is 

is ah kmi-is Iraki e_ C.W a. nxtt-^r i iti c ^-F "tV'U 

v»ire.fitW. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



^ro. 


1 F r = Ifa lb M Tl mskt (fAo'jy 

The n-ft mo^errt oJoaurt O is irKer\ 

M 0 = [|feC^ - 8(^]k = -gk U>-m. 

Cohweni : This wrench ^ho^lA bt usei 

o'nUj uiheA access cons’Tera'b'^s 'i'H 

VkSt a. bio lust'd J r^CeSS <*rj ! 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




(M^* 5oC5)-8t.t(4) =-^,4 

s "^.tW = " ™.2 lfc-1*. 
(M^ £ * -5o(a) - - ^ 100 iia ^ in ‘ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



zjm 

Oi - (200^(0,2 +- 0.125 sin 2oj j 
-2.00 (o, 12.5 toiXo°- ^.070^ k 

= - 4?.6»j - 1.41k N'm 


I here w^iaH We, 
a "jo 


n* i-Qomponerit of Mg 

- Oj 4 ~ 14, 5 rMv> 


(f 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Mo = £oik * T , ^ 

% 

4o -sustain 

W 5 = -\5.VU + +k N-m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2-f 132, 


.015 


W 0 - r ofc X F , mWc 

o A -v fife 

4k +■ It cos \a*(e .65 2a“i 
+ |Q> ^i>n IO a k 


Sir, 2ft 


i'j 


— 

-t 5.3<Li + k 

F = 

<30 COS 20° j 

+ srn ^O 4 L ^ 

— 

2.1 Ai - 75, 2 j 

IJb 

Carvj 

, -oa x r 

+r^ fJb'toin 


5inL + 1X5.5 j 

+ 12. t| k 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



z/m 

— _r^O k 35 L — O . A 5 J -t (<3< + ■+ 0, 45 z*r\2.^ ) k 

1 ” I 1 11 ■■ ■ ■ ■ i i i ... ■— J T ^ ^ j ^ -. 

L V(o.35 )V (o.45cos^O l t (0.4 -t oASs^j* ’ - 


*/43.4[- 0.44K '0.542J +• °-7IO k J N 

Morneivt o-f “this -fcifce. ^bou“t “TV\c* 'Y - 

M 0 - (0.710 )(I43-4)(0.4S C*s 2o*) 

- 0,542 (J43.4)(o. 45 sin 2o‘ v ) = 31. J |\hw, 


*TVvt fa ov^5 ^"V o*f “th^ i>J t \ C| Irvt W o-f Tine. 

I 5~ W/} ^ \ , v\. t. Q baut tint "X — IS 

/ ki x \ 0.+5W2& 1 

’ -15(7.31) ^ = -31. 1 N-w 

"The. i^umept T aVjout 0(5 

IS 2.tro . beCQvisc. "T* intersects OS. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= 2 cos 50° = 
= a Sin 50° = 


kN 


1.286 kM 
1.532 kW 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




i 'WI1 ■ 

K-g, = --1,5 (o.c,4t)k - -O.U2k kN*^ 

ftk*, - M q * k k = (-a.S<K - o.%2ky k k 

= -0.%3.k kM-m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2./M-J Ufii: 


n 3 
M ft = 


r= Hfe-t-i) 


the Co or 4 i not £5 of "tht. ‘figure,’ 

£ X F ^ F ” -l.g k lb 

cos 30*] l + 4 [_(2+ l)sin30 a ] k 

in. 

5. ''K 5 l + 4.t? j I ^ - m . 


~ F\g 0-^ -^6 

.■• ^fi 6 = -4.051 - 


l Cos 30 ° i + Sin 30" k 

2 * 34- j< Ua- iri . 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



g/i*q Mo = r oa x F 

'f - ( 0,050 -t 0. )3q sin 

-1- (-Q. I4o- o.I3o casta*) j -t 0,150 k 
“ O.j&Z&i - O.2.0S4 ■+ O.ISajt m 

F" - GOQ {cos4-5 (1 Sh\4^ j i - 'j + 5iri45*k) 

- 600 (^0.412 i - 0.354 j 4 0.1°7k) 

- 347 u - ;2I£ 0 + 424 k N 



o*t Mo = r op kF 4d o\jfcfl'' A 
M a - “55,21-13.3^ -H<Uk N*m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2-/43 | 

fRv = 

2IFv = 

■ -7 

kN 


It 

0 £ 

A- 

XFj = 

r 4 . ■ 

- Fj Co^O = -5 kN (Yj 





Sm9= C) kl\| ^2) 

(0 = 

F 3 CQi 




(?) : 

F 3 sm 

0 = 4 , 



£>IV l«U 

F 1 

( 2 ) 


1 : Ian 6 = % 


e = 33.7 a 

“IVwn F 3 - <0*S£ kN 


R = '/ r l% S'tfc 1 ' * <0.47 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




'K * Mo “ ° £ -L M 0 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



51 ~pK e ^ W tr\ 1 o Okol i “Form i“’>) o €ac’r\ 

v*iin, vcV\ nas 0Lr\ (X^SOCiacbecl moment >.i n ith 

■ ' a 

\n "the. cli're.fdiflA . Sc> 


r = = 2 

M a ~ F^i -t- F ;zTj t 
“ Fb(l+-%)i 


Th^ resutta^F &■£ ‘the Cample, 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



*1^ 1 R = (|.2- 1.2~L2)j = -I.2j It 

^ = t. 2 (3) (2ft) K + ( 1-2- 1.2- .^T 

N\ & “ " 30l + 72k, 'V-»n , 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



1 R = kN 

M* = 5Q(l0^k + + g(4o) k. 

— A ■+- § k. k Nl ' m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



*im 



8 = (200 + l -+ l^oo(cot l&'j - 5 tn ia\j 

- 7^1 + n«j n 

j~^06-^0d)(o.^ + (J2.00 Cos 10°)(a.<n5)] k 
+ (j20Q -+?G0^ (o.'&iQt C>.330)+ l2QOSrn lO a (o.22o)J j 

+ H I ^0 0 Cos |o a (0.220)] i 


z: ZfcOl - 504-j + k N - to 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



z-im 



" £0o(.5m3a o j -t- cos 3o a k^) 
+ ?00 (-sin 45 j t cos. 45 4 
“ ^.64j ■+■ IOSS k N 



Mo - -O.OSOu X £0o(5in36*j ■+ Cot 30* 

+ o.ifcoi x ‘S 00 s,i n 4-5^ i-cos45 J kj 

- -484 j - 114,5k. N-rn 

K is no-f rperpendi^lar 4 s M 0 ( k€caus<L 

K • M, o =f o . 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




R 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



a /15 o 

tfO \<U 


m 


inn 




3m 




O j 




k 


/ 


'v: 






m 


7 o kn 


3 ri 

*•""0 

7o kH 




R= SF = 
^Mz: = -*0 



Rz. 


3(so) = 270 kNI 
! < |o(zi)+ ^(izy^o^l)- -270j 
— — A- m 

: = 270 4 

■£ = 2. 33 vn 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



T/lS\ The /€>& -a/ iSiw a // c? 

C&otpJe /€ ofo. Z&&) j = 4&J A/.j^f 

R ~ Zf' ~ / 2a i -/ ?o, j - /oo k a/ 

Ay? r TAy?^ [/To (0-25) -h /OQ (o,3 ) + *#o3,/' + SDU 
r /OOj i-^OJr aJ* nn 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



At O : R = IF -(500 + 400)4 =. GOOj Jk 

Mo - 600 (^) k -+- 4oo ( 3 ) 1 t |2oo u + 4800 k lb- "ft 

o R, X Mo ^ Loading system com be \ 

\ re-fn^ertef b\j Strife *f a reel 
Le't P W&\ie. caordiro^ei qoj let K 

act a4 ?„ 

r of x R - Mo '. (*L + ik) x Gcoj - 1200 L + 48oo k 

600*. k - boos L - 12001 4 4806 k 

^ * - ? ft . ^ = -2ft 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



z/153 



^2 F 7 = - 5o k - k = - la k lb 


M 0 “ 2a 0^4 -2.0^+- So (2.4j-48'i^ 
- - 2. goai + /44a j It --ft 



C&ndlctlGni or\ T* 

* 

14 4^ 

W,- 1^1 , 

<^\ ~ 

= = 20. (y Ih 

7o 

KA«. = 11%^ 


_ 2*200 

To " 

So "th^, C-aard 

p- 

I 1 t> r<t_ 


, f v . / KeSkl(±^at is a 

J) ~ ( 30. 6 ) ^°) m • V^tpindioloint -fa^cc 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/754 


R % - ~/20aJ ^ Ry-° } & £ --/€OfiS 

/z - \! /Jo 2 7- 760 z = <?£?<? ; g* ~/2o i - u V 

/£0 /A*; - - 7 a/./m 

f\S(y - /&Ofa. o 75) - /2o{<3, /0& -0,0 75) ~ ? a/' m 
k/l^~ /Zo {&■ 2) ~ Z4 A/' w 

? 2 / 2* 1 JT a/’ 

M~-7l + 9j + 24 R N'-m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





K> : - 32oj - + M = +yjjx(-2oj -4<ik) 

p . . +- M (-0,44*7 ; -0.^14-k ) 

Equate. eo^T-FkCicrtt'i ; - ' 

"■ c! . Solution : 

i : - 5U = - 40 u 

| . jy ^ — - C* >4- I n 

1 i 1 - 3^0 = -4o % - o . 441 ' . 

lj - i ,4 m . 


k ; O- "Xo* - 0. S 14 M 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



J 


J I w 1 


i\ ~ - 1 i ^ ' j ^ ^ 1 L 

ZN|, = 3a.T j - 4 o.T l 


" J 


/] 


3a, 


*./ 


XMo ' r X R 



3aTj -4*U = Q)j+*|t}x frL+--T^+ VI CgU-fej) 
^f-^aT - "2:T + 


M_ 

(1 


3 aT = ^Tt-p- 




~ O 








/ _i_ , i 

So M ' “ -2_^T k VS E + lS4 


-£T 

^2. 


Ci: (^ 1 "l^ 4 C t |Ve Ufe flC-h) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2//57 


At O'- ( K = "ZLF= FI - 3Fk = {to Ffe i- 
Mo = F(^)j-F^jt= F«.(2J-!s) 


R ■ M. =• 3F\ ± ° 


R M 0 . 


O 



o 


p (°0) £ ) 


Rgy 

C P 

M 


Fa Oj '- M t- t^k) **- QjJ + * 

(R_ 3 Fk) 

Ec^-hi C-at-ff Icicnti'. 


j. : 2 .Fg- = Fh: 
k : — Fa. ~ J F-j - 
3Ro (^F 


3M 


y'o* -3F J+ -^ | 35ol^„: 

; . r. _ r^. y b - 10 


= Zo. 


M- 


1 e> 


H - 3-n^o.F/ io =o. t ?4 i iF&. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2 / 1 4? ^ ~th* -forct -tooplt 
SAjs-fe^tn o 15 f ^ = ~ -Z£(oj h- 10 85 k. N 

1 M 0 = -4S,1j - II45R N-m 



M a “ rxR +M “ ('u + 2 ^ * 4 lOffSk') 

4 m(“Q. 23SJ -t-o.nik) 

&Qu«+t c o e ff iCiCft'h, ■■ 


Jt ‘ 0 - X64 * 

j ; -4*.1 = -|085* ^o.*33 M 

k : - W4.5- -2.44* h-o.TIIM 


Solu'bftn ; . 

X - 0.0441 m (46.1 tVlTfl 


- O 


k| - ~ 11. 6 N' ir^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



► 2 / 15 ? 

r = xr - 

loo i * looj 

N 


threctun cosines 

S= 7 * 2 . , 

m - /n J 

n = 0 

Let 

T= ?*(*, o, 

*0 



- 

|00 ii + 1 00 

(o.+-*)k 

+ 100 (G.4- 



- loo (0.3) j*. ■ 

-** 



=■ 

100 +• 

loo (o.z-b) 

j f l&o (o. 

|-*)k N-m 

Let 

M = IMpI . 

EtfucrH A 

if ec-tfon Cosing of f Mp 


\0Q Z _ Jl__ too (o-Z-fc) _ J_ 100(0.1 -*) _ 

m cc ) m ’ n 


Solution ' f ac - °*i m 

A ZS°'I «(\ 

( (A - lo-fz 

M - to -fz (jr?" i. + ^ 'J - |QL ■+ I ^ J N • m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



* -2/I6Q R = SF - 4oc»(- cos 24 *j t sin s j -sinStfi') 

R - - Ife2.1t -ioU j N j R=4 V~ 4 ' = Hag N 

Dir, Cosmos 1 i- -o.lHW ( ^ = ■o. c 18^Zj n ; o 

Mft - [(-400 ( 0 , 2 V $ 0 ° +|(- 400 4 S 0 o )(0 2jcos24° 

-2o^k +[j800(o.4)-4oa[o.«)]sw2Vj +lt>2.7j -Rt.Tk 

N*«i 

R*M* - - c i5 loo N 2 -m f (5 ^ R-K- H ft 

fskiji ywJt system 4j* P (it., 0 } £■ -form wrench 

R - - lb2.1u - IOU j M 

M f = t r fA xR j rpft = -'xt-iR 

- (-5J2.- lo'lt *(/iZ,7i +l4>Z,l)g 

+'C' 12^.1 4- lOU*) k 

Lfi't M e 4iC, C&ittifJ of ft OndL P}p * 


'SlZ-IO^ g . s 
1 V 1 - D. 1 4 1 j 


- -Gs<im 



( M = “S5.S N-m 
7 - 0. 1 1 5? m 

2 : - — o , 47s m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




lb 




F 


£.F } F - 306 lb 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Tfic. = T flcOftc. = °'555(6<>)Ci.S>)[c“S3l.0°U5m3l-o‘jj 

- Z%Ol +■ / 6 8 . / j ^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




FA. • 80= Xoo(o-i5 t'K.cos^' 1 ] 


r£- &.£Um or 


rntri 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/V65 





0,125 Svn ^0° 

1 =• 

0.1083 

m 



. -\ O.10&3 


A 



Cv - 

0.300 





ee = 

0,300 Coi 


o. 

m 


8o = 

0.2S0- G.12.5 


- & 

Z\1 m 


Mq = 

720 - P^ir\ot 

m 



P = kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




JvT) o - ^.50 cos 50 * ^0. 5 - 0. 4 - cos & 0 ° + o, 3 51^ 4 o a 
■+^5(1 $ir\ S & 4 j^o-4- 5 in 4>o 9 +- 0>"5 cos 4-0° j 


= IEIG N*m COM 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




* HTF,, = -5 cos 2o“ = - 4. “To UN 
K ^ c 1C F\j - " 5 S I ry +4-3 ” - o.Tjo kN 
R - V R t * + Rj 1 ' = 4.75 kN 

s VO t 5sm‘R6 t (_5^ + 3(3.s) - 4-fa) 

= ^l.l K Nl 1 vti CC\aT 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2 1 168 At A’- R-IF - 2oo + l so - 3oo - go It (i ) 


200(8^) + |So(2,f) - 300 (■*) = 1240 Ib-m. 


SO \h 

(r— 


A 


'SO It 


|240 Ik-vn. 


'SOx = 124-0 X - 15,5 m . 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2 / 16 ? 


M - - 320 i ~ &0j A/’ fin 


a/</m | 

_ Jk 


" S d y " 




- JfZO 


, f' / ')/F 


n FO 

■v? 


2 _* 


r - 0.970 


20 + fO 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Ccur^j out Mft - K P 4ft aVtftm 

Mft = 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/171 


8% 10*“ 2L(VjO) C*S 120 ' 



BB =■ I5.t>2. m 


<3 


_ S.fcfc 


5.62. 


■k] 


- -s.05l- 1,432 j - I.6C.3 k kN 


\b} C»-nrij roQ^Tptg uWe.c<, fog - 

8(^-Coi 35 *l - sir 35*^^ isM;an\ 

Mo = 7.^3 i - [0.90 j l<N-m 
,\ IMq^— 7.63 kN-nij Mo^ - - )o.9Q k-N-n , M 0? _= 0 


to to\o " ~^fte> ‘ D.flo 

'VTIIV YXp. j ™ 'C05GO°C05 35°C - C.«,G>o\v*\-35’j - 5n\ &0° 

oWtaif\ 1^ — 2. £4 kM 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




ht + r(cosS-l)j + fsinfit 

\j h 1 t Zr* (t - t«9) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 


: 2.//73 [v| = — ioo (^0.700) L = - "ZOl N 'm 

— loo 

^1 - Bo (o.l?0 Cos ^o") (- j s‘m 30*- k c&s3o^ 

qQ % 

* - fe.TTj - WIZk N‘m 

M l5U » - |2o(o,3oocos4S‘)k = -Z5.5k N*^ 

So M - - - fc ■ Tlj - 3 7.2 k N-m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Sdlljl I R- 'Boo 30*cosZO° l. +- $\t\ Sa^si'n^o" j 

+- cos 3o° kj 

=* -ZIGi N 

Ho - !To 8 x F 

foe- C^OD sin 2a“ i + 300 c.a$ 2.0° j -t^ScikJmm 

M 0 - Jfcl-IL - U5.|j + I^0k N-n> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2 / 175 ; /? ~ P p s POO coS 45 (6) t 4 - 0 Oj — ( $oo -t soo o/n 4-5^) h 

- 354- L b 4-00 j - 954 k lb 

fZ - )f ~354 1 + 4oo %■ "p&4 ^ = io_P3_ lb 

M~[soo cos 45° f3) - 6oo (3) - 4oo(/o)]i 

j-|j»o COS 4s u {i, ) +500 3 in 45°(?) + 6oof & ) J j 

f [ 500 3 in 45° ( 3 ) + 40 0 (3) ] k 

- - 47$9t +8196J 4 2261k lb- ft 

M -y47S9 Z 7 ¥T9& 2 7 TlTt 1 i 7730 lb- ft 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




*£/l 76 

= 0 : - 3&Q - 24o sm6 4* "Tim 3* * 4- 4-0 o cai3o°- o (l) 
*»3i i boo v ^40 coi a 4 T c«s3a 9 + 4-oo sm 30 ’ - (=0 

Numerical stlirhcai of E'p. 0) H i' 2 ) '- 
qj . 2j.T L T - gn ib 
CouN,. eliminate ~T lo£4uec.r\ • (h C^-) ^ 

1 

bwt The. 'resulting elution sV'H T™r&cett4trrt>h 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



CoLTfr^j ourt F“ 4-bi oJa'to.iA. Tll^ 'pv'O j tcrhorv 



F (& i~a -y 

“IT 5dT- tzCz d- 


The Aon dimeAsionthted HVachorv n oi The, 
ma^n'i-Kdi?. F ^ro jeered then 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



n = 


F-n EF 

F 


if 2 A. +1 


^ ■/&)*> g- 


let 


V ftfj "fra m 


Xi rooves 'from T2> "+o 


O +6 2.fz" 0,-S. 

C, ^es^l'tirvj -pltft- 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




*2jna 


1 


! x 


T = T [ ( A * 40 k + 4r> Ct - 5'n(S\ J ^ 

V(i + 4o &) 


foB * C^i +^°J ) 


(£ = 0 +^ 


IM,-o: r QB *T + K(3k = 0 

Ca,rr^ oi^t. "The. cn^ 'prodmtt ^ Consider Ike 


:“ C^*nF»ontfrt 


at i 


5 & 


tve -fur T +& 


O to 


Tam 


12. 

A x - 

i- SOcLecu (_ 


32^0 si" (et^)+: 

* 

32.00 


d (G 

' + 4.) 
(~Tlr 

■+■ 4o (d+- ^ 

\ 0 i t \ r"<i.^ians 

] 

) 


TU"t o"t T" versos 6 -fhr d- = £>° 
■f^r JL ” I&o taw \ * 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





+"j) M q “ Ct>s& + +■ tts (Iga-at-o)) 

+ ^T (_L, c-qs9 +■ i-i_ Cas (lift- <*-6^ 

VJ'ctV “h>t 'Ti'*rr\Ui'jfi : 


M& = 17.30 cas & +t50«5 (tft-e) (in lb -ft) 

(set- 'pWt Vi-P^Ovlj 

For (Me) ; --1230 sinO +- f o 5 o sii (to’-o^ =0 

Murn^KaA ^blvtbiw ’* Q & fM^ ^ k - Ik 54- 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





' b 


'Projection = "Rcos 30" ^ 300 Cos 36° = W N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




So 

F - 


+ - O .kS 

V + o.^sin 9 


L 


‘5c&sBi - fo-S^nO* 

■ j 


Jsi ovpA "ForH\ f fl g y F ^ ^ j 

“Vo oWttt'V Ro cosQ(/o.34+o.S-»m~6 -Q - &5^ ^ 

~\j o . ^4- 0- Ss»o © 

Ccft'lt t(VsrAe.rrt 'plus, Mk 3ymfrMT\ j I ’* 

(i V W*\ “tVw CC-aW 

goctJS© tV° - 34- - 1 - 0^35 in©’ -O. 65 ] 

^/o ,34 +0.3 sirs© 


■\j\T itK “tWi 

'4t 

K - 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



rut i 



0j ie 3 



MC 0 ') - - /0.33 M-vn 

IM = [0. 33 N'hv 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 


f\ 6 E - e+to c 


T=75 N 


x 


D r n 

T = Tn ftl) = 75 -(k + 3eas le-tio*))!, - 3 N 

* 3 Cfti (6 V [z Si\(& tfco“)J- 

w\ - r vT - 1350 sin OH*») k 

o - _ot> X L — i ■ ■ ~ H ■ ia 

-\|45 + 3fe C0s(^ + t>t^) 

Mo is <\ m 0 e- feQ B - tAf, - zzz N’m 


3m / 1 




- - (b l m 


M 0 =WI = 


H' YA 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



*z/m 


= |2o 


T = ^Da* 


0 ft 


lftB| 

p,4t + 0.gQ-Slg&\[ - O.SCO50 k 

y 0 , 4 z + o. 8 t f/- 5 ; n a)% J 

•4? l -+■ 4k (l-Sin6)j — *?tiCCiS9 k 

I . < 44 - k ? -s in G ' 


M 


r Q g — 0.4i^ + 0, m 

Ccxrir^ QiL*t Mo & r°e XT “hi oktam 

jy> _ — 7£>, ? c.oiS l + -3?. 4cas.6si — 3^.4-st»>0 k 

"\/ 1 , 44 — f.^S SinS 

~The, L j J ^ ^ k — tQTrvpon erds <?f (V \ 0 <Xr^ 

skouin iv\ "th^ dtilloam^ ploii'' 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




#Z/l B3 


SC" -I.ZcosQl. + !,2 ( j - 2 . 4 L. -ft 

|sc\ = I.Z^I-sUs^ V 2.4 *■ 

- S. fe 4- - 2. ? 8 siV Q ' ft 


F - kS - |?0 sm 6 - ^. 4 ^j 


^ _ r BC 

- ” - F 

| 8 ajy%.fa 4 ~ 2 . 3 ^ 6 ' -2 . i] 

V* ^4 - 2 SsTs^Q' 


jw.2co56*.+ I.^O-Si^S^j -2.4k 


It. 


H 0 ^ carrj G'it fA u - r OCL x F whe^«. r oc - l.zj-ft^ 
4o o Istoim 




= 2 ‘^ >nQ []- 518 t + k] 


ft ■- -f 4 


< P\o J b, fc'F' Watntn't Caspar ! rrb ; 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






Values, i 

Far M x *• 75, I g 

Por Mt • 47. fe fb-ffc g 

- o -for- &U 


S - O f 9~*T 

0 = 0=4 &— 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





GOO s'ji - (4- ^ -(5smft)k 

■4 -4 1 t- 2.4" Cr>s ft ' 


>0 =■ l&B * i 


4 1 +24 ckS 


■20 smftj + It c«sk^) 

M-m 


Ne^ - Mfc ' “ 


A 1 t 24 C.Q&0 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




'-in 


Law of cosines i 



So 'R. = 520 l ~ 7ooj H 


/Check • R= ’/iioSToo^ » ■ZIZ N ^ 

-t 5£° _ 


V 


© “ "torn 


7oo 


3^.6° i/" 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




1 too /£ 



S//7 //&. 56** J/h 2£.5~7 l 


7~i - 4<yo 


<?, W<t4+ 

0.-14 72 


Poo 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



R^2000 li> 



Lauj erf 


: 2000* = 2(i4c^(?03jooso< 

TtJvlW ■* 

- 

OvxJl 

cos (jgo- " * dos a : 


!40o z + 

§00 “ 

+ 2 (l4oa)(§QSj 0 

6 - 

51,3 s 



ua'jj a" 


800 

■X.OO0 


Sl’rvfi 

5>n (l 80*“ Si. 3°) 



i 3 

=■ 13.13° 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Z/2 - 2 y A(kO, 4o)mm 

j * 

0 | j The CooircLma'te5 a"f P art, 

A \~~~J* ( SO«m 3<> a . - S&Cft$3o d ) = 

SO mm \ i L ^ } 

p° OV 'l / ( 40j -6^.3) mm 

^ ^ p 

f£\ (60 “4o} l r (4o - j 

-PA Pfl V 5 £e>*- + m. 3 1 -' 

= O. I goo L -+ Q.^? 4 j 

Th^ rvui=ini‘f'i'it o-f F f-s 

J r _ ” n r tu. I - /oo -i 

F = k* ** 12.0 0 [_ff\ - lf>0 1= loao 

10 00 

- [3,32 N 

Then F * F r\ Tei ' 13,-32. (o- ISooc + 

"— ■ >£ . 4o *+■ 1 3 . 1 0 j N 

S* j F^ = a.4o w 

\ Fj = 13 . io w 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/23 


O 


|3 

i 


A (60^40) 

a 

i 

t 



mm 

~ Th^, 'jt-j ClOO rd|r\a:t€-5 ^ 

P a f i, 

( 8a 2o^ - HO c.o5 2o°) 

* <.<■ (27. 4j '75'. 2) mm 


?A --- ijko-a7.+)% (4-0- (-75.2.)) 1 ] = HIT mm 

r m.7-/oo 7 

F = k% - 12.°° Tooo J ~ ^3.7 N 


Pho, Q,n<jle. A'PH is 



-! f 

4-0+75,2. 7 

Ok - 

*t an 

6 0 - 2.7. 4 J “ 

Then 

A~ <* ' 

-2o° = 74,2-2.0 - 

fv 

F cos (3 

~ 23.1 54,2° 

u = 

F sir, ^ 

- 23.7 5 in 54.2° 


74. z s 

54. 2* 

= 13.84 K 

•= 11.1s m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




T\& “ 2,3+ m 

sin «. _ Sin l?P“ 

/.£ 2 , 34 - ) 


24 . 3 ° 


l n = I sin <* = 75o-stn 2C..3* - 333 N 
“T t = -Ttos^ r -75o cos afe.3 9 =r ~U2 fsl 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



n 


zjz& 

/ 


/ 




sc 

P t =-SO Cos 30 ° = -TL c f_N 
* To Sn = 45,0 N 


ft8 

P t = SO sin + 5 ° = t 3 .t, N 


P n = To cos 4S* - t3.t N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




* - "Un ' — 5/.3 * 

A- ’tan - ' — = 33.7 ° 

r Go 

Jf = |go - «-(3 = 75.0° 

+ ' 

Sm (3 s m o<. 

T " S 
T = 5 . 6 ? kN 



R- 10-21 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




u* of sines : - |j^- , 9 * +S.l“ 

p- ISO*- 45 c - (^5V4S.t s ) 0 

fo33 Ft Fo. 1038 


sim45* s 'm ^in 5m4S‘ 


541 N 


1350 M 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



?-jz$ 

ft (-4,5) F ti a 



- 8 kW 


5 Kji. 

ll F 

>i= " 

> m 

— £> |<M 


F*\okH\^ 






-* 

C 

% } rr\ 



+) Mo " 

S(j5^ " (o (A) — l£> 

kK- m 

cw 




lo/ "t r ia , 

4 1 x 

5 

3 

> * 

r 2.&7 W 

y 

Z.Ll " 

T, 3 = ^ 





5 ft 

"hiio \r\'t€rc«p’t 

* 

^ ft mTX 

o.r «. 

C^j 



ro OvnJ* ( 0 






Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2./30 


V 

/i, 8 

p A 


l F xi= 

2.00 S'r\ 36 

• ! 

/ 4 

/3<y 



loo lb 

1 

1 


% 

|Fj1 = 

• ^_oo C-Oi 36 l 




=: 1 73. Z lb 




Ha = [73. 2 

.( 35 ) 

— GO^jO Us - "n 

,. (50 5 lb -ft) 



C¥ 

m — -- 

% Mo 

* J73.2 

(35)- 

loo ( 2 . 5 ) 



— 3 5C o 

1 b " 1 a . 

(J231 Ib-f-i) 

CM 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



*/ 31 


C(Oj-2.5) T 


I 

o i 



F - So N 


r = * r "'lp\e = 50 


l- 


55 1 


30^1 


■V 55 z + 30 : 


e( 4 o l«) 


= f3.K 4 23,^ N 

iC >/\ 0 = 43. 1 = 174k N*mm CCW 

Me" Tee*? 

= (fa l - I 5 j) X ( 43 . * 2 . 3.1 j ^ 


- I <o k H* r^TA 


or f, £»U ? k M ' im 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



1^0 cos 35 ■ (o.js) 

- 14,74 N-m CV 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 


> 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/35 



(O. l') (6 0 ^ ) 

5 , 6 ^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



250 hi 


2 / 3 & 


/5‘ 


200 mj-vi 



i 

30 ^ <| $ -H " 2S ~ 0 <&*/&* fa 2oo) - 250 5/n J5°(o. O3o) 

O - 42. 30 ~ l ?<tl=46.4- *J>rr> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 







Q Mo ~ (}40 C^S I0*)(0.<yt5) “ 13.10 |Sl-m CCW* 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




* 

o 

("2.0 C 05 3& Q [|| j ■+■ |2.o&!n30 fl (l.5) 

- /233 JL-in. or i<>£. S lt-ft ccw 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



£ 



+2 M* = 0.00304, (l.BijTs cqs^lo 0 + (‘J.5+3.5)siVi X0"] 

= 0.1335 + 0.C2S2-S IN' mm (s \n mw) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= i + ac^oj 


Scalar c.or^-porit.rv'H : 


F r =r 3^0 it 

Hj = ^tto It 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




I he. Cor^bintA. moment <ibouir O o"f "tht 5-lk 
Qntl 8 Mb 

■O Mo ' 5 (6 Sin 55°} + *0^ * 125. b It- in. 

(CW) 

' <=> S -T[i)+ 12*. 6= O 
"T = G4-, 'b Jb 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




7 SO cos 20° 
sin 20 * (5) = 


( 10 cos 30°] 
5010 lb -ft 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3 inn 


/ 44 


1 m 





n 

: — - — ^ 

> 

* 1 



fl 


70 ( 4 * 1 ) = 

%%3 H 




-H 


3 m 

2S (*)(?• S|) ~ 2200 N 


f? M 6 = «oo(i)-TOs 


= o 


s - 2.47 m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




1030 NJ' rr»rr\ e>C 1-03 N'Vy\ 


iJUMo - O ■■ -F t (, 8ZS ) + TO30 -o 

= 8.53 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Z/47 


+2 M® = 



- 2.2.5 /i-in , CW 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





2/48 ^ c 

(l) M = 200 cos i 5 ° (o.230) D 
■* 200 sin 15° = 74.3 Nm 

(*) BE - 0.2&0 Cos 1 5*1-0.400 sirv 15° ft 
= 0. 3*74 m ; M= 200(0.37+) 



e 

2S0 

mm 


<400 mrn 


= 74,3 N-m 
(3^ A?f^J -f orct G"t C 

CD= 0. 400 tart 15° = Q.1072 m 
Cft = O.2t0+ 0.1072 — 0.3^7 m 


M ft - (2Q0 CAS 15 a ) (0.3&7) - 74,% N-m 

(4) Mff r x F X ( 0 . 400 L + 0-2.30 X 200 C&s 15*1 
-+- sin I5 ft j ^ - 74. 3 (<■ N'lm 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




2/41 


F 


B &35 o 



0 

1375 

pr*im 


= k% = 60 (Vo.&35% 1-375^ - O.n^ 

- 4fc. 5 M 

1.375 

” "^ ain o.<>35 65.2. 

^ M 0 - 4G.5 sm 65.2° (o. G35) 

- 26.B N-m CCW 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2 .(50 


e = is 6 




0 

M 


800 


= 33.5 

N ■ m 

mm 

ur 



— A 

Goo K 




m m 


1/ 6°° \ 

( goo ) ” 

O f 

\ 

(lo) © - tan 

8oq 

^0 N 


(or ZlT) 

mm 

V: 




i \ 



L 

£)Oo 



o 


{c) FJL O© 

1 50 

\ 


, -< «» ,<• 

<* , 

8 oo 

,<\\ 

1 


H So ’ 9 - 

126, 1 6 (or 

m™, 

\ L 

J 



M 



GOO mm 0 ' 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






~ ian 1 ' 

J — - 


-if 3fcO -V 340 5in40 S - J10 sin 50° 


3 40 C os >4-0 0 + I f 0 c os 5 0 


5G.Z‘ 


■Q H n = 4-, 5 (o.3G>0 cos 5fc.2 # ) = 0,^02. kN- m CW 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




M c = F (Ce) = ^c(o,15y I3.5Q N -m 

M B “ FCslO 

- ^ 0 ( 0 . is +* 0.45 
= 33. U-w 
F(fVr) 

^ 0 (p . 1 5 +■ O ■ -+5 S tft 30 11 + 0 . $5 Sin^Sy 

= (*%,% n-tf\ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



-/53j /yf^ - 5[ (cos 3o“) 9 0 + /Wrt 30 "'60 jf 


0 


fZOmrlrt 



; J 5 - 531.7 - /3J5. 77" = ^ , T-4.04 A v 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



s In 60° 


fc/54- 


B 


LavJ of sines- 


4- 

sin ^ 

<* = 14. 33* 


\ 



8o - 14- cos If. 33* + 4- cos Go ° 

= 15. 5t in. 

Consider 355o lb ac 't' y \} err S : 
Mo = (3550 sin I4.33‘)(l5.5t) 


= I3jfe70 It “in. 

(or M. = 113*1 lb-ft ) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




-+ Ifco sin 3>o a [^5+7o+7o + 25] = 4J 500 

or M 0 - 41,5 N ' Inn C'W 


Tor Imvjurnuirn M 0 ; 

, j_ ' ' f ^ 5 tlo + 25 +lo 

o< - TCOf 


r^siio-t- 25 tip 1 = . 

L 7o+/50+7oJ 

I £0^(25 +70+25+70)* + (?o+ fSo + 7 o) v 
- £00 Nl ■ iy»yy\ or *4|,( N‘i^ C'iJ’ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



(00 lb 



% 


S m ^ 


\ 0 a 


K = 141.3 It. 


37 . 


00 


= 'S -sin <* = 4 1 ^0_|'n 8 cos x = 6.32 iV ,(c) 

-QM*= TU = I4U3 (* +■ 4 c os *) = 1577 U>-w. (a) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



112 ll-in, C"W 


2 / si m = ra = go (i,4) - 

(flr 9.33 It -ft Cw) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/58 


F = 60 0" 


43 ( 5 °)” 


^ +■ 3 ' “3fct i- 4gj N 

2A°o N-lfti* = C2.4 M * m CCW 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Z F(c,s IS b )(o.?) 
It. IS N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 


2./G0 



KU ( 3 » 


X = 


6000 




or Y = 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




~ " ?jOO i lb-in, 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



500 It -4 




F 

Ct 

F -< 

500 It >- 



500(1+) - V(%) -0 
F = S15 Ik 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/6 3 


fOkM ’ 

W-dl^75 


Y^YA 


I r^, I 
tR 


= 10 kN fv') 

n 0 - Fa ^ (0.075 ) 

" o.ls kN-m (O) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



p 


Z/64 


70 P - 3oo (/z) 


J 




Jco 4 V I 

— . — v Jc 
J IZm 

3c?o 


/ZO-fO = 70 m 


P=J~/.¥ /-'A/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




F = loo ib 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Zfcl 


30 c 


6 



| So 
mm 


0 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



;e. "ariirvc^li of 
imtfl Vs , 

= So Cos 2.o a j~0.1 ^5 a 'V-0.5.S ts< 

-v- So S\a 'Z .* 4 Qa- l 5 >'a 2.5* + c\ 2 .S sio 10 *} 

- \n.zf n-™ 

"Forc^ - Cdupit. ^v<w, Q,i: 0 ' 

1 K “ 5 ® n \ uo° 

1 tA tt = n.2*» N*wi aO 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



p" - 2. 50 j^Sin |o\ + c« j 

= 43 r 4i + N 

-9 M 0 = 250 jcos K>°(o,:z3£)+ l°*(o,0 5oJ] 

~ Go,o N ■ tv\ C VT 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




R x = - -X cos 3CJ 6 - 3 cos &0 9 = -3.23 kN 

Ku ~ "HLR =* ^sm56“-3s\n&o“= '[.5^ kN 


K' ^ 

© - -tom Y R* J V -3.23 J 


= 50 £> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





F *■ mk N 

ftt Q : , 

'T 

IF - 12.50 M was * 

~7ooo (i) +■ \% 1 (* £-S) 

1 Ho IN* w 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




The s^si:ein at, o IS a couple. 

FA = 180 (loo sin 45% 25 ^25 J 

- 21 Too I^*mtv\ or 2.1.7 N* m CCVf 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





-O Mg r 


I gO t- ‘too cos 30" = 


64g N-tn CV? 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2.fl3 




= FZo ( 9.5)- 4420 /b-in, 

/rfr)-44zd F~ 49/ /& 

= 49/- 26 O - 231 J A 

F - 49/-/-Z6 0- 75/ /b 

o - — — — 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



-iOQ [S[ 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Zjl5 



~The. e^vuv°>k»Tt couple 

S^tem o*t O is 

*R t - 600 cos © O^J 

'Rn “ too Sin -6 (lb) 

4ji Mo ” ^ = 12.00 31^6 


Cons'tro.in'ts : 


f<o Oo cos© ■£. 55o j 

e - 

j &Oo sin © — 550j 

0 — .4 ° 

120 o sm © l ooo^ 

© i 5©.4 e 

Fill C.cjivsi<it j 

iOi 54.4° 


(It-ft) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



z l lb 1 Pit ° 

K - 4(_Cosl5“ i + smi.£ 0 j\ = + I.03SJ N 

^ Ko ~ 3 oo - 4 -co.s IS 0 (4^ -t - 4 ~ 3 ir\ IS 0 (10) 

= 155 . S N-ty^ COM 

f t 


‘ P - 3.S6L +J.035j N 



1 


Corv^vtiort ^ 

3. ?t> <k ~ I 55.& j cl - -44). 3 frsrt\ 


c 


•oq 



mm 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



- 2/7 7 





^ = J£~ ~ 7~j/h & 
& - Q =. 

'So 7~s**t & = g, o 
1~ Cos 8 = /o 
Dsv/We & Jt c / 8 - 


y 


--- -JP 


8 = 


CaS 3ft 9 


- i2, %& kKl 


+ Pees 3o° 

-6 - 


7 




e.#7 

/a 


3$, 9* 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2/78 


^ = ~ 6° c-0 3'$o tr f- 50 Sir? 2o“- 30COS 20* 

~ 34.2 7 UfiJ 
" Zfy “ &0 5/'n 4o c -j- 4& -50 c&S 2o° & 30 sin 23* 
g 43 ?4_ AV 

/S. = ^ 34,8 7 2 k = 54, 5 ~k/J 

£> = - fan'* 4-i \JB4 c j-o,2 v 

K /?* 34. * 7 

JZ~ 34.fl 4 4/.8J kO 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




J 

t 


I 

\ 

I 





V 



a 


I 

1 

I 

I 



l 



! 







Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



= 6 


R t = SIF** 800 cosV- 4Z5 co-sQ 
© ~ 4 n 6 

ft - ~^r p - - ^00 -sin 10 s — 425 5^41 ? i 
O o 

= - 1077 It 

s» k = I on it 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




JZ - - &£TO - 2So So & 

- /&£> /6 

■ 

& / 

/oo h - 6S~o fco) - joo (9& ) 
~2So(3o) 

h - 4-5-Jn. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Z/8\ 




L 


OA i o,s 




C&o / J 
(t 


X?“ Ih - &&&-£■££> = Eo AJ 

lZcl= fA sf. 

A 

ZOaL- to&ofo, $) -g&Ofa.s) 
d- - fO. Jo m to the tejf of A 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3 



lOO I b 


— s:r - 50 + (00 - {5* iia (to the right) 
O = 1 00 ( 30 }- 56 ( 30 ) “ l5oa \h-it CC\r 

= XI ' l^od v i' to m. 

So “the. vj-mtemeFt o4 ~THs. sfa^Ao tan<_ 
"forc-t IS, 3 ~ •» I O ir\ , lht ^rf-fect 

i"S 3* propel “the. trtt.ek "foY' 1 *! a-rd CXnd Tft .Xe 
L“t CC>I (fcwOuft ^ k 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



_J?MJ M 0 = O j So 

- ^ 1 - 00 (c>. 150 C6s3o°) — 320 (^O.S&O^ = Q 

M- 14S.0 N-m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




4 Q ~ O for /S’ to eta s -J fhr-i/ujU C 
■Ji 00 F -J 20 (if so) - ttot'zso ) - *2 
/CT- 2i ?0 A/ 


tlo Z4o 

A / hj 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




^ tAt, = fa(s} - |of^ + SZ = -zokn^ 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Mil t O ' 


2-j8h | hofdt J ^ 

f R= -2>(1<0 - 2.1 0 kN (f^) 

Y^ yi Q = izOk!} = mo kK"w 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



z/zi 


R = ~5a l -i 2.0 j 


lb 


^ - "4o(lo)+ 6 ^ (2.o) + So((a) = |3oo Jb-i*. 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



R - Xf 7 - "T"i +■ T (c&s lS°Li-S\r l VS 
* I.UfeT t + 0.351TJ 
4 iM 0 = ST - Tcwis* (3) 

+ T^in I5*6ftj ~ 'ZMT 

RjX - - 0.fc5<Tr(*) = 2.1AT 

Ot = — I 6 . 3 S t*> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






S/g? farci_ - 

O = 

£ = - £ 2S -r 20 si* 36 4 ^ l 

i" (^3 0 — 20 C*s 3o*) j = -J5 u - HXSjkN 

^K 0 - 2-5 ~ -(20 

“( 2.0 ^1a 3o^5 - -3-5) kN-m 

"F VftftA \ GCftrttwv orp ft * 
r X R = H Q ) C^i+jiV C~' 5 i ”* V1 * 3 j ) 

- -35 I k 


— MTi 3> x +■ 15^ 

Axis vrv ter sections 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



H 

M 




^2GQ (^13^ ** "" 2/^Q 

““ — I 00 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 


2/90 


/ - ( 900 t ^-50)Ce>S t5** ~/£qq 3/tffio- zo) 



~22c 

mrri 


/SO 

fftrrf 


a 

A/ 


K/f - -?A-^ f) ’ M - /600 Co 5 2.0° (O./So) -h {45o-9co)0.28o 

- 225.5- 99.0 - /2'7. 5 A/-/>7 C Cws 
SO Ur?// /$ Sfercc/zny /w CC MS 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




i.*7l k N 


= XLFj - 3- 4- 2. .si* Zo* = -1.684 
R = I.8TU- l.t«4j kH^ R-VutT^TI^ 


kN 

= 2,52: kN 


^ H - STM a = 4(l.s)- 3fo.?)+-2sir\aa a (3.oj +8 

- 14. «5 kN'^ CM 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2 -hz =■0 s/fjcs £ paszirs fhro^jh O . 

- 40 ( 8 ) -h 60(4-) - SP co&ZO 6 = o j P-/n.Zfh 

/Vlorn&nf of <40-/6 $. 60 -Jb forces uneffect&ct Ay & 
-SO msa/t for P /$ not step* 9*tcfOnt & 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




+ )M q =0 i 2.00 (o.z) - \5 o(g.^)- \t>o(o.|') +(o. l)T ~ o 

±_Z ko N 

K* = XF* ' 200+ 150 -(»feC> + u)c.&s3(S*= 15S.5 M 

O^s+S^sia 3^ - "o H 
R - “vl **■-+ Rnj*- = na/7 h 
& = 'toiT' ( R 3 /r*) * 3 4, fa * 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Zh±] R = 4St - 15 j \h 

!5(fao) - 14»50 lb- in. 

c>f ~ " l^5Cik ib-in. 

Por -final lint of f H R - Hft 

+ j ) k (45 l - 15 j ^ =■ - IbSCik 
^ " 1 5 ^ - 4 s^j ~ — ICaSo ar ^ ^ 

(^RxU intercepts i II&") ^ - A J 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



150 N 


Z.ft5 


a 


* 


3oo N 


e : 


* 


2oo N 

jO' 


76o Tr\ff\ 

X 

If "76 0 mm 


300 N 


152.0 

rnm 


> < 


112 

mm 


H 


R - JZF^ 2(300i)+ 1 5o (cos 3o s ; -+ 3i'o3o J jj 

4 200 (CQ4,30°l f Sm 3<^j = 4 H5j M 

^ ■* 1 5Ck COi 3o°(_7<6o) + (So sin 3 6 <> (ll2o) 

-+ 2fto Cos 3& 3 (7feoj 4 2 qo Sin, 3k’ ( | 

- 2:2^00 0 Ni'mm 2.2/1 M* m. CC^ 

Can d L"t ion. *• T' y K - 

R (x L t ^ X ( 1 03 U 115 j y * 2-27 k 


fei 


% 
I - 


v*~ "* * H5x - ^03^ - + 22 'J 

R , J 

^ - o : f/, - f. 308 ^ 

^ 5 ; Vj — O. 253 y*n 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



| Force ** C-ouifU„ f\ ' 

^s_ ^ SOO^ -V tOj, — lb6j — 4-0 l -j- 

= 2.0 i lb 



R & — ^ ft 


4 % 

K ~ 

- a- 4-0 -ft 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2-/^7 ‘i.'t Q : 

R = XF = (^0 + 40 ■+- 4-f> -t So am 3***) i 

+ (SQ ^os 3o fc tTO^j 

= 1^5^^ '13,3 j 11 

t% = 7° C^O + SO w3a’ (_3t) =5520 \k-w. 

= Hbo ii- ft ('T') 

Far \ln-t &1 1 rtSulbnt * 

r x R - \A & 

C*s + §i) * (iSSt v = %& k. 

113.3* - l?Sg= H Go 

4C = K,og Fv ^V/a c>. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



2,f^8 F^r a 3ero C-ajpli 

aft 'Wint Os i^ 

' *. 

R- IF - (- sin 3o° + F^sm^o 9 ) ^ 

t (^30 - lo-ioo - 3o -v- F e 

+ F c cus 3,e> 0 + F d <u$ 3ft*") o=0 

^ ^ = F* 

Q\A^ ~ “I0( O.s) + 5fc(o^ “ 0' 3 O tF B^) 

- So (^2 .s) a- 2Fo^ (2.^ = o 

F - F e - F t - ts,4E H F s - ^ M 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= [3. SU - X3,t j i- 51.1 k N 
cos 0J - -Sl = '13.1 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3o° 


= O 

2oo(q.8i)co$ 30% a 

J0‘ -y* I '111 ^ 

200(9.8!) A J 


/s 



*' 7 ^ 15 ° 




Pees /s*- 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/10 



VJi/th F = Q ’■ 

*+ IM, =o: j^o(^,31j(l35) " ( 44 ^ -o 

N* ~ 4G.I N 

For : 

J^'STMc-o* lto(l?l)Q35)- “^-(+to)-F (7oo)^o 
F - /S'/. 4- IM 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




<T2:M fi = o; 30 (14.5)- N 6 (3.3Sj=o 

n 8 = i2=n lb 

t+lF=» ■ ~3o-t N* - I 21. 1 = 3 

N fl = 151. 1 It 

5o "the. “forces. cLpplied. "the stud are 

f M ft = 151.1 It <■ 

1 M e - 12.1.1 It f 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





2.5^.8lK t '°j - Fcos5° (to) 

-f sin 5° (34.) = o 

?= 351 M 

ftsS0^'p"t'iciA5 ; The, ueijht oi Tvi -p^el act 

at Th t RO-jaw civ median. os Sn»\iJn aiotwe.. 
panel d.oe^ h«rt sUp. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/loz. 


1 he three- ^forces ^ be c.o r> evJvr-e n^: 



Qvt 'pomt E. - 
CO C~F - 5"0<i “tetn 3S* 

' 35° l^hn 

, A _ 32o 

Lah w 35o 

0 = +Z.V 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




: M + (“lol (1240J - took )=o 

^ M = XI ! -4oo i -t- Gooo j + 12^00 U lb -■Ft 

M ~ X 5 j ^00 lb -ft 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





= T t 



T I ^ ^ + - 1 k 1 

'H4' + 3N^J 

0.381L + o.^Hj-o-SlMfe) 



= 30 (4)~ o.21| T, C^ = o ( T, = 45.g kN 

“"kOj + 0.381T|( I i)^o ) T^= 26.1 k N| 

Z_ff - o ■ A t 45.S i t -o.8H4k) 

-Xfc-7 L - 3Q j - o 
A = ^.rU 4 It. (.7 J -f. 4o.o k kN 
A- 4-4.2 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/105 




11.0 W 




1 75_ 

! mm | 


t 


f fTl 


i o-o n 31 vt? errtAr? 

— s^T erf plq+<t . 'p'illej* f "^P*. 


A, 


1*25 mm 


^Qo rorn 
% 


*3 


ZL Mft" O • T (2.00) - 10.0(15) “ 1 1.0 (l2_5^ " 0 

=: lO.E,^ N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




■ o. 47 3 k N 

IF^=0: V°‘^ = 0 j £> z = 0.&7-3 kN 
*+ SIMg = Oi 0. 16 D* ~ o.673(_l.g) = o 
Dk = 7.57 kM 

D = 7^473^+7,57^ “ 7,40 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




_ CD 

) ~ f~ ~ I — - 

- CTi 


-j. p 0. 125 i - o. 5 4 -t o- 4-k 
-J o. 12.5^ + o. 3^ ■+ o- 4 1 

- T (o. 243 l - 0,5S2j + o.77ck . j 
Z!M Ax - o : o.l7tT(o.3)- l2ff('U|)(p.a)-o 

T = 10 55 K 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/(08 


7Z M - 0 '■ P(*0qV 400 (l 20 cos3'^)'0 

1 _ ' 

■p = 2o« N 

N Z_M r =o : Xos(joa) 

V 

-1-400 (jta) - 6^. (roo) s O 

= 424 N 

Z ' o • 424- 20 g -400 = 0 A^= IS 3:1 N 

Because, Aj - Bj = o A - A - IS 3.1 N ^ 424 N 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




0.550 tr i 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




tXF - o : 5T + 5oo 'looo - o , H~ - loo lb 


(AfJe GLSS0rn<t "t Vi&t iht 
orT ~fh*L CoVjlltS Ij 


‘nonvfi't ica[Afj o-f 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




W- 20/?. 9 /) = / 96 . 2. V 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



• 3 / 1 1 1 [ 



Av4 - ~ = o 

As7 = “ ^3 £ 

/n e/e pen tifteri f 0/ r r $ Q 

" J i 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




C oortkw h m.\t5 *■¥ ft • 50 (- cos 55 ° s i n 4 y 3 -co.s55 Vos4o* 
5m55°) ~ IS .43 ,- ‘Z.'Z-Qj 4l t oj 'f't 
Coor c}\n=des “"f S'- 30^- Co5 SS^Sm^^-cosSSca^V 

sin 55°j ~ (-U.otj -13.18 344) -ft 


TftS 


-r (18.4-3 + 4o\i + 22, Oj -4l.ok. 

l J ■ . -TZ 

L"Y(|5.43 +40^ 4-2Z.0* -+- 41. Q z 
= T ftB [°-753i ->■ o.W4j - 0.541k] 
T - -r T 18.4-3 i + (22.o + 4«) j - 41.0 k. 

Ac. “ 1 At — r - • ~ 

U/lS.43* + (22.0 + 4o)* +. 41, 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



T ac j^o. 2.4-1 L + O.gioj — o. 535 kj 

ZF x = o; 0.1?3T fte +o.*24!T ftc * ^ » o (i) 

XFu -o ■ o. + o- 8loT ft(L + o j = o (^) 

XFj-0 i “0-54^ T^g - 0.535 T ftc + 0^00-0 (3) 

XM ec -° * IM b *n SCLi - o ; 

i'4-0 i X Og.k + [(-40 -II. Ok) i - 13.1 8j] X * 

_ rz . . !L * \ ^ 0 

^ ii + ^ J 

or (40 O s - 44. ; ooa^ % - U,* w — =o W 

XM 0 , = 0 •. O. 5+1 T ftg (+o) - (5J 

Solve £^s, In a^ler -+0 

ftiitaiA f O r - - 4-g °l 'b ^54- it 

j o^j = - 532 lb t a-c = 554- H> 

[o* a S445 It 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




50 lb CM 

8 etaO-i C * "f SJ mn rn e."bj j 

N ft ^ Wti *= M 0 = N*. - 

por iOL^ T^plftcs. 5o~io 

8 \ g ■forte bj 0 - 50-lb -forte. 

^ 3oo |b-m. CM toviflt 
<x8 E CCW "f&ir it) J , 

ckK^ = 0- -3X5 (io)+ 2N 6 (2 4 -)'' 50Casl5 ‘l 38 J 

-+50 5ml5 ft C’M - 3oa - Oj N B = N c = lo^-o^ 
+ | = o : -2- (10% o) *+- ~ 325 -t So Sjn ! 5 0 - o 

N ft = Nt> ° 41.1 lb 

(b) Inverse. “tht en ”^b e 3oo Ho - in, couple. 

f obtaW f Ng, - fl c ~ ^b-5 lij 

N - W-u ~ 51. t> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/ f i 4~ 



£M £ -oj / 20- o.'tror = o t= zoo x/ 

* " ?; /w fi * o; 0. 343 (80 q)(Q. 36o) 

-0.700A k -o] A x = 16/. & / 
^ ■ < 3 / 9/6/. 6 -0.393 (Zoo) = 


3 K -/r2 6 a/ 


V-2/ *^3 - O' a 7 Ay - 0.920 (goa)(o. 360) 
* ”55 fV. 300j - o’ Ay- 588.6 aj 


W-5b(9.8/) tJ 



lEy'Oj WtTSm& Ay~8y=O f 

! 300 1 60 I 540 | ^=637,$*/ 





r — i 

■ 

* 

• — z 

& i 

j 


U <1 

f 


w 


T" S(i't0 

- O.92o T 




k j — - „ 

&=dU $ = 66.9° \ e=Vf/S2.6) l + (637.6 f - A/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




^/jj5 I (o^ ^The^e. G_re 5 Unknown constraint 

Hrorces . TV\e, bo.r li HVee. "tc. rcrtcitc. 

<X lin*. 'jiWicVi ■passes -fo rou ^ point O and 

i~V\ro;vjk which i"Vic lines of (Action erf bath 

t"en5»*n -forces . 

tbi 1 X P * 

1 l' 

i i \ f 



(now 



& U-n k 


nowns j 


100 lb 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



tF v 


-p r -4 -1 -~Ti + 2. 


= Tic 


k ~ 

^ .1 

] 


f .L ■" J + 3 k 

L_ ^5? 

J 

w\ ,-° 


°%~W I, 




<5? t bc - 0 


CO 


(a) 


- 0 ; 0 j - f&T 

' Xfi ■ °i + %T Ao T bl - loo = 0(3) 

i z M %= 0 ; 7 (w t 4 *- 1 (w V) -'■'0°°y o w; 

Mo^ = o ■ - 5 T EC ^ t Moj -t- loo r = o ftj 

Y M 0i «on - 7 (%' 1 Bc)-5(%T Bt y<5(^ 

SqW^ (T)-(4>) o\jtr 0, 5 ^ x - -4.5 "ft 

^'^C&V?'T tka,x "tkw'et- ~tVs^_ re^tstei 
^\j.ant'(t\ei ore. Q(>n!ib*r\t • f°\~ ^3.3 H> 

~T Ad = 2.02 11 - Cotvs-hwt = 

T rr- = I2?,0 iU * CftAsta^t 


O fr - o 


o = Y° 


■x 




0 


x . 


— 303 )k = cons"b»>it 


ar '^ ^Vj ~ [ 0°x -f- *2.50 It -ft if x io -Pt ) 

( t'i ^t.G, ”tV\ &4 O ^ Cfiuli y^‘J<L Cik^t fli UTiC"! 

^^8.0 = 0 f 0 a -from SM Bb = o ) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




xn = o : - Nfl smJ5°-N B COS 30° + l -sift 3o ° = o 


X Fj - O *■ Cos i5° + N s Sir, 3o a + T cos 3 o unj = ° 



0, -Lej 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





(^dTci^rt o"F bc«m - xoo (t<J^ f\OOd - "2. KN ) 
XMft-O: 10^ t ?(2] -Tsmao'fa) *0 

T* - t( l0 * 4 ) (m Km) 

£E* = o: Tcas3o‘~ ^ o 

Ax - ts" (ie>* + V) 



2. “ 10 + Aj - o 

(- 10 % 1-32 ) 

^ -<l 4-00 x’ -4-oo x +- (072j ^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Set = o ; Eoo% -400 ^ o 

dx 

% = ^ m 

= 3‘{'4-00 Ck)*- 400 (-k) + 1672.} 'k 

= 10,37 kN (t) 

?lo"t o*f A^ ^ Aj ^ <Xru{ fi, ■ 



) 


(h 

~ a.4.3 kN x = 3.8 Yn L5 tht 
s/Mue. if K uhx'cH must u.s.e'A “for 
the desijn 'the -pin ®t A . 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




* 3/ 118 


A 


v.. 


C*- 




'flB 


c*r 


X 





/l D 

C D ’ 


fOO It 


B: 


S.OC> 11= 


IF X = 0 : — 1 A8 C05 * 

1 Sc. Cos ^3 - ° (li 

^ - o * ^ g s * n - 

r 6c sjo — loo — o ( 2 ) 

C ■ 


— i e a c 05 

(3 '+ ~Fcd c °5 K - O ( 3 ) 

; ^sc 

+ T c . d SifL if' ~ - O ( 4 ) 


Y *3 

COS = \2_ C-OS 

A _ iz. . 1:04 ® ' 12 . 


5in p 

=■ sin If (from f ij jrt 

SoWt numeric.* ■. 


ft*- H,4f° 

T ft3 = 521 It 

] /3 = 3.5 V 

T a c. = SIS ll 

l )f " IX. I£» * 

T Cd - 531 it 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





— “ * 


D 



R5 Sin - 

CD sin )f 

(3) 

bn urn * 




- Cm <* ■* T bc = o 

(+) 

- o ■ 

S 1 a CK - loo - o 

(5) 


+ ^ os & 


®1^V oi 

siftf -aod =0 

C D 

0) 


"With ft C set H 1° ft , 7 e^uatians 

in 7 \i>nkno<Jns £ o kft&im 

T APj - 5 os 111 

I g c - ^ 13 It 
T Cb ^53Z I!) 


RE “ 17. 0 1 ft <* = 11. 47* 

Ct> = S.T1 ft X- *2. 1 8 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




H 

- ^0 Cos |G°(uo) - 4o SIA I o" 

T T CCp 3 ’f‘5* (3Z^J + I Sin ^5° (3(,J = o 

~T - ‘1 4.0 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



00 mm 




0 e (Aij) 380 


M mt>x = 14.2 N-n, @ 6 = Cl. 5 * 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





1 4 gt J 3& ' 

-m TT 

z £Z* ' : c> jS**' /*W - - G+S74 m 

S7 ^ 


R/I. VS. K 



3 

x. m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






I M e Q @ 0 - 34-, C 

1 “ "^ 3 . 4 - N-m 0 0- (13.1’ 

Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled ^courses forwhich the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted bWfiagtions 107 oQj^oHhe ,197t$. United States Copyright Act without the permission of the copyright owner 
is unlawful. 





4Ce>£&) ~ 35<i -l^cosfc) =0 

2.^ $00 si*i6 - 8O 0C0S6 / 'tj ■ptkSi-Kvjt u\ 

^ ' 34- s\nok - v tensiw m , 

S*Wt i$\ , fe\4 i$) ^ y\& ■ ( Nott. T-o (g Q- 1.721 j 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





CD ' 
~ Then 

T = 


>. I2.6i - 0. 3 D05§ \ -t- (_o. 4- -o. Q) k 


T = Tn, 


y J -t- r - 

-i- ' cb 

-==- or 

CD J 


j" O. !2.5i “ o. 3 cos 9^+ (p. V Q.,3srtflfl k 


Q k 2.4fe ^ 0*24“^^ Q 


F,=o: 


Q.1Z5T 

0 ,2fc6“ 0.^4 sm 9 



= o : 0 , + f\ + S „ - 1*5 CuO 

' - ('.2J 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Q 


^ ^z . " 0 ' ■ Jr.~ 0 :. 3 ^ ir ^ ^ ) , T — -t -h B = o ( 3 ) 

-/ aa:tb - o. ^4-^/n 3 16 

- 0 : C^j+BjX 0 125 Cl-* 1 ) ( 0 . + + 0.2 tflaQ -o.lSsi^s) 

= ° 

= 0 ’• ^ &*0' 4 ) + ft* Co - »Z 5 ) ~ E £ (o.375j * 0 (5) 

0 : - Aj (m* 5 ) + Bj 0.3*75) - J2S (Ul)(o.Ks)=o (fij 

C a^i\ ja\l"V tf 5 0 V* "tr or i 

/■ -■ z l-c.?i £9 4 3iinS ( - . 

T= '12.77 ^ 7 ^ i 4*5- 3S4-Sm9 

Aj = (ats T 4i>° cas e - 34-S 5 m 9 


a* = 

13 ^ 


12.77 


^3.7 


4>4cr»>& — 48 Sit.O 9 •» 2^ r^ - *•& 


Coi<J 


— 9 


9 

8 m = 413 + /5T3.3c*5& - 115.0 ^9 

- 9 + 3 5m 9 ■ ^ 

*2 - ~ 3E 3 Sin© 

&£ i6 *' i Coi0 


T(0) 

AvtB) 

Az<i>) 

Bx(ll) 

Hy(»). 

Hzffl) 

(N) ' 


■400 


’12W 




fc « * *. _ 







w ts a 




B S 

t 7 





~s;r 


** ^ 


T-> o 

e=53.f ? 



k 


N»te 








JO 


20 


JO 


40 


50 


t>U 


Qj 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




* 3/125 


M r eicrcrv ~U 

Iht avvi 


*K> T* 1 

rrib . 

z/u ) 

“tht 

s/ariotis ~t<dr\sicm 


are 

z 

= loos ^ 

0 t - c 

o-s. |0° j - sw\ 1 k 

) N 


Ti = 

T, (-sm 

30°Cft$l 

+ C*XS 3^005 |0°J - 

5m 1° k | 

^ - 

x( 

(O CoS © 

i + ]0 

sin 6 0 “Ilk') 



\J (lO Co5 0 J + © _) % +■ I J 

t(sCo5©u + BsihOj -'Ik 


V ( v ?C0i6^)^ _ + C?5ir.6) S t ^ ^ 


Needle J l r pOit'U&n /ecTors, *r'i r ot - 13 k m j 
K>a =■ l'k ^ j + f 0ft = T k v* . 

lM 0 ^o: f ot k Cli * TO — °6 * lee 

^ ^Co© x T^’u - — 

omHt C.'To^i -p-ina JU c.-K ) Collett terns , 4 

Sxx 'IK. l- ^ j - Xor^oneivts 'to o ^ SaWir,^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



0 200 400 600 H(K1 1000 L 200 1400 1600 1800 2000 

- „ T K 

r$r T^- I Ooo M v 'J 

T “ 415 Nj Q ~ 15 ° 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




IM 0 = o'. I2oo (|2 sinS^-TcosJS 0 ^ 4 )" ° 

nr = gi.z ib 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/14 


3 


! al ^A 


o.4 
y i '* 1 



Y 

M/ * 


1^/ r f ?. SV} = 2 94 - 3 */ 

lh/ A -0 1 2943(0.4)- 3 (&.<s) = o 

3' or /.?&£ KN 

£F~oj A~ZJ43+t9&2 

- 4-910 A/ or 4.?/ A A/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




"51 Fj - o : -0.050(2.^(1.81) -3-1. 4 cos 3a° 

-0.05oO'^)(^ 81) - °j O^^S.^kN 
ZMo=0 : Mo - O,O5o(^.4-)C c l.«0(l-^')' 3 ( 1 ' 8 ) 

- o,55o(l-2.)(U| j(2AtO^ cos3o“J +- 4 - 

- 1.4 ( 3.4 Cos 30* +. 1 . 2 .) = 0 f M & - 1 2 . k M-m 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




k N 

f IF:o i a4- Cos 15 ° = o 

- N 6 = 12.42 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




2F - oj / -/%> (9. &f) = o 

7 -= /47Z fJ 

ZM-O ■ i47Z(Z) -A(9)-Q 
J A ~ & = 3Z7 V 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




*tXF = o •. 2N + +ai\J r - J4oo(l8l)'0 

*+ ' \4-oo(l%\) (&%<*)+ 2N r (imt lM-)=o 


5>°tu1 lori ’* f N_p - 2.&2C> M 

{ N r = 4-050 N 


Assonne^ £\ 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= o : P- x (3)t 5oo(?) - 4oaa cos. 3& & (V) - Q 
= H R^UqMj Ex - 3210 N 
Far maximum P ' E x — o <*n:l 


?(?)- 4aao cas3a° ( 4 ) = p- I73Z K 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





Xnduiimq 

■4a- J 

1» : 

& 

2lM t = 0 i 

5«(«)+4o (3+t*n*oj-F B 



c?> 

IE 

- 4-5Z It 


z:f = 0 : 


453 c o .s ^ a 4 + -5° — o 




- 3S0 it 

w 

A*. 

I 

o 

i 


' o 

5o 

"* r H c«42o“ ~ ° 



F* 

' 3?1 It 

T 

a : 


- 311 Ca-S 2d + So = 3 


F t * 325 it 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



35 N 



fi ^:M 0 = o : 35(18) - (Fcos 

F - 133% N 

53F y =o‘. 0*-35- J3.<ftCos |o° - 0 

0^ — ■'f'S,? N 


Ou - 133s tin 16° - Q 


<3u = 2.43 N 


O -- V4?.8^ i- ^-43 


YT' _ 


- 43. S N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




*XV 2.T 

■ Go - 4-T sin 35“ - o 

T — 2&.2. U> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Nr’N Ng = N 

= 3&00 [45] - N(1I2) + >T U (J2?) = 0 


4^F = O: 2N ” 3G00 - V k = o 

So We. +0 obtom W - 2075 li) 

W u = 550 lt> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/27 


-rrti 





;m a -o= 2.5 Si) (300 ) - B-x (230) - o 

B x - 32,o N 

o. A* = 32 . 0 N 


23 = o ’. Ax ~ 32,0 = 


) 


r j ^ 0 '■ 


fVj - 2 , 5 ( 18 !)“ Q J Aj “ 24.5 M 
F (xturc onUj ; 



2.5(l?|j(too ; ~fVl^ 0 
Mo ~ 2,45 N’m CW 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



zjz 6 


F8C> “F Support: r rnoicl ‘ 


H-, 


D 


M, 


W 


V 

I L- 


M P - M Q - LA - DL 
H-=r Klp-Ldi-DVi 


- o 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




T = O.IU.1 KM or V - IU>/7 N 
21 : O. i^7sm 30* f T^- Z - o 

Tg, - Ul7 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/3 



X M 6 = O IZ(3) - N fl (a.) = 0 

N ft - I? lb 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




21 M 0 - 0 = ' T (j5L5) = o, T= 3.2. kN 

21 7^ — ° : 3 . 2 . (_ i 3 ^7 ~ ^ 3 . ‘i 1 5 kN 

21 R, = 01 3 ,ZLjky°j V = 323 kM 

R= - V^ 5 ** 3 ’ 553 * - 4.38 kN 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/32 


3.2 Ik, 



*9 ~F0) - 3.2 (tj + 35(12) “ o 

F * 401 ifc> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/33 


cx- 


, -1 ^ 

Xan ~*r - 14.04' 


U 


8" 


8 

2o tb 




*t: 


lU 

i 


% 


Jtp 


Assume 'tfait 


I 3.2 It 

1 

ir- 


on G- 


h»ri- 


7tont a i I m t 


/? IMrO * F cos 14. 04* (a) - 3, 2.(6} “20 04) = 0 



F ~ 1 54. X 

lb 


= o : - 1 54. 2 (sin 14. 04 4 ) + - 0 


E.% - 37-4 

lb 


: *542. tas 14.04° - 3 -2~2o + £ ^ ° 

Ej = - 

.4 It 

E -H 

'e^^E/-V37.+^ 

+ |2.<;,4 Z - 13 1.3 lb 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




=0 1 FpSm 2.1° (l^s)- I.T(l8l)(l3o) 


-l.l(1.S»)(4l2)-(3.tt0.4)^.yi)(t3S3 = o 

' 5> = 7fQ N 

±^F - O ; 0* - lio C°sZ\ a - OyT ^ 

-t-f’^rFj -O ■ Oj + 7 10 si n 2. \°- (/.? f I. / +■ 3. G> +0.4) 7$i 

Oj = - I 85. C> N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




if £M 0 =a: F(5o)- ¥ (ZZ5)=0 ^ F = 2.2.5V1 


^= 01 
XFj =o : 


~0^ -t- 2.2.5 1/J cos 55*-^ 0^ 
+0^ + 2,2.5"Wstrx 55 0; = 


* 1 . 2*11 ¥ 
o 


Oj = -Z.34V 


O * t/°* * °J 2 "' ~ /^2lIwf^.3 4 W')''' = 2.61VI 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/36 


KU'te. "that tWt F haj 



F * o, !86>3 iJ> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/37 


C< = ”t<ln 


|3 


B 



|,S si'nfe o 1 1 

U.5Cazi>C°i-l.2] 

= 33. r* 

is - Tcf-<*-3o a 

- 2£>. 3° 


*? ZMo= o: T sin 33.7* ( i.*) - IS fr8^(*.75jco5GO°=o 

* ^.5 N 


IF % = o i - ^,5 Cos 33 . 1 ° t Ox = 0 
o x = 82.8 N 

ZFj =0 s "USsm 33.7°' iSft.SlJ + Oy = o 
Oj - 23^ N 

So O - ^+4 N (® 70.3° CC>T -from ^%-a^k 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




4o(7)- Fcos <5*(^3) + F^ml5 0 fo^- Q 


P = 13. OC It 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




rr x =o: no ft. 81 } sin 15° - 2 P ' RP Cu$ IS" 

T 5 * 45.5 N 

ZF^O: ft- lo cq.?l) C 04 I5°- a (45. 5) 5 m l? a = o 
R - G >**1 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




i 350 > 250 '(J 

-Z4(l% 1^356- 7o^Sl)(60*)+Wfi(700]=0 

Klg — 706 N 

+t 21F - o * m r + 706- (7o + ^+X<Ui) 

H a = ZK M 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



B 

S3 It 

i;M 0 =0 : ZS, (,(,)' M = O 

M 1 41? It — iri . or 41.5 lt-ft 

Fcoi 20“ ([S') = M = 4n 
F = 35.3 U> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





15.° 

crf-f : T-o j F e =o 

i<goa( ( i,8| s ) A- ~ N 6 (4.$) =b U 6 = 14 izo M 
l X.F^ N A f 14720 - l?0i(1.«l) ' N ft = 2^40 H 

ZMft -4‘* liQaft.t^4-Mi( k M)+ 300ocast2° (O.SSoJso 

N& = 15,050 N 



t iSjOSO-l^f^l) +30ti0svvil2 4 = o NP-11S3M 
(loo) - *3Zfe% } n B = - -z.%% % 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/42 id 0 



= O \ COS + TOO Sin )0 4 ( v ) 

+ *. s ( 30 ) = Oj r R B - J382 N 

- q : O* - T QO sin 1 0° — o. Q ^ - f 56, 3 N 


f - o • Too COS 10° + I3S2. + 0^-Q 

Oj = - 22.10 M 

O ~ V °x + - a - z7 ° N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/43 


FJJ 20 - Pfo.37S) j M 

SAy} =0 ' /?(/OOcoS $0°) - (37 Si /t>o S. ; *}30°)(Z/ ?) -O 
© J * 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




F(3t 

5 oo i_n <^25*3 


+ £> -t- 12. Cf>.s 25 a ) — 

■+-500 l 2S 5 J “ 0 


F = <^U7 a 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



7oofUJ) IH 


3/46 


Car 


tlore. : 


4T 




-y R 


• S 


Nf 


\(=ZS_ 

n nm 


(740 

mrr\ 




N 




= -7oo(‘J J ?|)(lt25)+ Klc^lUS +H4o) = 0 

Me. ~ 332o N 

(oi55'im^ rn^m^rF, a"f A <5. 


"Jfcvk 

£ 

332o N 


! 

// 

^Cj D 

lt=T® 

j A 
M t>j 


[9o mm 


f 

\2oo mm 

t 

1 


*+ "X M^ = o ■ 

3320 (j^~ F(j2oc>^= o 
T - 525 N. 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




*+ = o ! fc 4Cas 5 & (lO- 5^ + 4 sin S 4 ( l) 

+ ?Ct$ 15* (3*) + ?*m 15 0 (l) - O 
P - 13.14 11 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




z . 


2a Cc*s 30* = J4. X = ^.04- mm 

f+IM o = 0 : o.iaor-^4-o T* - goe m 

(~W urevicVi Wt) 

t*o r wench (xl^ne. } 

*+ XMi\ * o : scoo (a. 12.0*0,00404-) - B (2 ■ 0,00404) 
= ° ) 8 s 30^0 N 

+t 0 : - R+ 3olo 'XOd = Oj ft - ^lQ N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




F = T '"b Coi ® 


<5e.^ A : 



CZTM a = o : Fr A - M = o 
M = ^-|-Ym3 7~ Cos®) '7 

_ 3mir__Tfi_ coi0 

« r e 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




VLth cuWg'i I3 y 

+ tZTF^ + i N e - = o 

Q IHfl=o ; 50(38) 0^ a ) 


+ 5& (5) - 4go ( IS*) “ 0 

fcNft - 35 \ It, ~\ H ft = ^ 50+331 - l» I lb (w%) 

aN 6 =44 c 1 II* J N 8 =«56 + 44 c | - 1*11 It (5*0?) 

Mote 'thcitr cl lOOHt 'pro^aUivjt ■f&vxe, hoi Ueer 

Qdded, (oCt ft) ~Hs TY>airit(tiif\ e^mlSkfiurn „ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




/b ^ 


40(f) + 46{&) 
t/20 (4) t ZOO (3) 

-*r Q :o 

F c - $Zo ib 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




^F x = 0: - t 400 COS 30° -6 t *3*= 34£ N 

XMfi = 0 i 4oo j +■ 5 qc> (z. s) t 5oo{5J 

-h 5oo (7.5) +2 5o (lo) -(apj -o 
= lloo 1M 

IF^O :-^50 - 400 510 3o° - 500(3^ - 250 

4 ||00 + £\j ~ Aj - liOO N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/54 



3 m >“ft 1 *5 -s-l 

' r¥\ i 


t 

S00(4?ljN 


1 rn 

A* 

<r~ 0% 


-a 

+ ^)-- X 


3 J 

IM 0 =0 : ~z£\ + 5oo(^.?l)(l.5) -t- /500 

+ 3O00Cci5 4 . 5 )+ 3000 Sia3n 1 (3) - 0 
Pi = IZ 52.0 n 

■^F^. 'O'. - 30&o sin 3*'’ -i- [-Z 52° — ci a 

°X ~ u 0^0 !\J 

F^j - o : - 3 <jo<i co 5 3 o ” - 5 ao 8 )) + ’ 0 

o-( -• 7 500 TM 


O “ -\f II o + 75oo 1 ; 13 34o 1 ^ uf 13, S4 - kW 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




La^ <rf Casings '* 7* 1 - ~ (^C\ Cos ^ 


c* - 14.79 6 

^/CM 0 r o; lo(45\ - ^_F ^5mo(]t So ( 22 . 
- o } F = \% 1 . I It 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





P - 50i 

ft 8)) 

sin If 

4 = O 


CO 

ZlFj - o ^ 

N b i N, 

e-5 


Cos/5° 

= 0 


2IM C = 0; - 

• f(W) 

-N e 

(looy 

50(<U))[]5oo Cos IS® 


-+ 2NI5 sm 

15"'] 

- o 


( 3 ) 

SMvtum 4o 


CO- 

<3j ; 


e = p 

- 0 ; 

? = 

R7,o 

ni 


? = 

o 



: ^14 

N 


N b -- 

35 o 

N 


= 

N 



140.I 

N 







Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Ert>inr\ D/Sj 

For <* = / 4 . r = 

M ft - (V sin 15° 
M r — 0-701 vrtjr 


__ V sin K 
r = 

2-HT r /iT 


-+ r 


Cos 6.0* ) = 0 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



I Torque. M - fOO M- m - (600- T)(q. 225) r= /55, £ 
Pep (ace T by force at £ &*><■/ at 


A 


D/men Sions 
in r/)m 



'J > 0 y COctp/e t So ttot ma+n&n/ &f ■' 

* a baa 6 D in 02 / bense bec&r>'i e s 

(S5, &(o.Z cos 3(f - O./ZS sin 30 °) 

, ~ , T /* (55.^(0.075) = A/'/rj 

so?*/ 


P y 
W- /00(9.S/)A/ 


--1-X £MypO' } 28.99 h99/(Q,tZ5) 
* -f-6JOfO, 2-0.075) - o. 250 q, -o 

O y - HOG M 

155. & cob 30 ° f -6^=0 


O v - 73 £T A/ 


/e= S 7 / 67 //or i 


l(ol k H 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/6 1 450(1.11) N ,y 



From F* - o j f\ ^ - o 

; -450(1.? l)4 - ^(U^CS-G) 

) B^j - 372Q N 

= O ' A^ - 4-50(1.?)) -22o(l.3l) +- 37^0 * o 

A^ - Z.%5° N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/60 


C U-b't « 



fVm: M [. 5 \*> 

3 


G< — <5l)r\ 


V> 

73 




r, s 


- ia.^' 


Cv,W *■ 


l d istri iau-teA '; 


fn^^^smG - F (i^Z) — o 
(0.5£>\0.55- 1.5) s\n ft - l- (/.441) 
F * 0.314 sin Q (F (A 


- r> 


a 


riTi 


r 


Mo 


O ■ 


H -t O.^lbs^Q o 

M — 0. 443 Si n Q ik-rn . 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




1 21 - 0 : o.50 r / I — 0 

~Z_Y^ = q- -o.lJflaT^ + o.-mTftt-o-lS^Tnt) = o 
'x. ft = O •■ 0 ■ S4S T fte + o, £HT Ac + o .17 ZT> 0 - 12 *(i . il)- o 

Solitftun *. f~r R(3 = 54S N 

^*T Ac - 31L M 
Ufib ^ 4U N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




684 

fA4 = o; 6T A o , T A +5T c -,oz 

IMy = o’ -t87£ - ?£ -b68f^)-o t 2.7^ -t 7 C - 6S 

So/^ ? jef 7£ - 2o,4 4 t £=27.2/6 

ZF 2 - o ; 2£/.4 4 ^ 71 ZZ 2 ~ 4>8> ~ ^ £- 20 , 4/6 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




T. h/ly -O' 9 B i { A 2 ) - <--4 ‘/X " - *j ^ — 490 A / 

£ M v ~ o' i.ST r - 0.9 71 - 98/ (o. 3) -O 

I/J - o; + r h -hT c - zr-f'sv) = o m 7 a u 

Jo /.$r c -0.?(/47Z-£) r 294, J 7^_- 674-bJ 

%= ?97 a/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Jacking o"t C ( - 0^ • 

ZM t =o : - 1600^41) (-~^-) + N c (j5^ = ° 

Nq, ~ 783Q N 

=0 : - 1600(7,^1] (l&8<>) + Ng (*8 oo) + N l (| 4 oo] = o 

- O : N ft +■ N b + M c - itooCigj^ = 0 

= 235o M b = 541a N 

. f Same. as 

Jackm^ a~b £> (_Nc.~o) : 785 0 N j N c 

iMyo : - I GOO ( ( ui)O fe8 °y Ngfe* 00 ) 1 * N d ( 148^ = 0 
ZFg. -o'. N ft +N e +N 0 -ifi*oo(‘|.?|) = o 
=^> U n = 3 l4o M ) N e = 4-*? 10 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




c c 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




f(-3j+4k) 

^=r ( 3 L cai, 3o“ + 3j S/o 3o°+ 4 A ) 
\V=-£ooA /A 


£E- o; %(-3A1-^c)U^(-lBl-fc)j 

i~ -£■ ?4A +4B +4c -3[6oo])k - o 
[/^ „ “ f 

Thus A ~ C J s =~ } 4/U) / 3 + C) - 3000 
4(' l bl / ~ +/}C - 3000 c - = 3/7 /£ 

1 Z z A j Z(3 + vs) 

B ~ {5_F /A 
4\ - 175-/6 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




-L(J75)+ aM (-zsoi Z5ocosio°j=o 
M = a. 72.33 L - N* = M- 

_JsJ _z_ 

^ F^_ - q • Ha F (o. 233 U.J - L - o 

Na - o. 533 L 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/7 


P S 6) C 



5TF x =o : 

o 

11 

o 

XFj = o : 

Oj - 80 -so-ixo-uo =o 


Gy - 3^o 11 


SO (30) + 80 ( 15 ) -H2o(je) - IM 


M 0 “ CV 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




^ -506t -■‘K'fJ. + lloo \ 

sp = 1D 

CD - ct> 4 f = Co(f.3&4L"0. H^+O^IO kj 

U + ^4<>T- ^ ||Q6 l v . ) 

Fr^m Sir - ? ; (^o.H3]rt0-0.3l^B'D -t 0,3£>4 -cd = o 

O.sao AO - 0.314 BO -O.HKcd = o 

0.927AO -f- °*8fe4aD +■ o -Ito CD - £ - q 
SclutuA : R0= Q-to kM } B D,“ Q.3%kN } CI> = Q.8K kU 

fall Counr^pressi’an) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




jp - ^ 7&S p - /S&4 - V 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




t 4.5} t * 0.6 f 9. • (3 i -f-J) HD - O 

g Qti f?or, Z94.3 .373.9 , 

= — 9- _ ~y=- 77 = > - / f. 7& h/J 

Hvto S.Z3V/0 'SiO 


{jtmn'Jariy t // /c c/eS/rcc( i 2M a:: -Q *t»V/ jive 

T z ~ /6,$£4 'a/J 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




So Wirt P = g - J-arf * !//$ ~ 30° 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




“fF (465 -tan aSV 425 4^25") = O 
0.3G1F = Mg 

+t XF - O : 2. (o.3^7 F } + N L - F - o 

N c - 0. 2^5 F 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




%-i\ /,5 3-0.<i{30)(%S-i)=Q 3 = /76.& At 

s Zn / A- J X 

J/-z; iMyO' AS S y -O.3£>(30)(?.8l) = 0 j By 7o.e> A/ 
3 - 70^ - /9o. 2 A/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




IM^o: ;?( r foo)(3&o) - FsC05j5*(no)*og=3«6N 
^ M J = o ■ e>^ (4^y C loo(|«o)-315t>co^is°(i3^) - o 
Bg; “ 2340 N 

(420) - 3 tSo s m J 5 0 (300}- o J 8 ^ = ~ 73 o N 

=o : A^j -130 + 3*150 sm 15° (\y-Z\2 N 

oi f^+7340-3'i5oc(isl^ a +l8oo=o j A t =-325N 
Ffr ^ 437 N 

f 6 --/b^+b^ 1 = ^SO ^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




S?^~ $C> fb , /?.£-££> /6 


— '5'^? & /- £c? £x /b 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




JZf * 0 ’ ft* + l.L cos So'’ 1 . “Rx- “ 1*0^? kM 

A- ^ 

Xfj = o : 4- c&5 3a* - 1. 1 s\t\ 5a*- Qj Kj O. 353 kM 

X. ^2. -o > R^t - 5?.4 3 V - ° Rh ~ i-S?. )^K| 

*R- ~\j & y % + "R^ = /.17fa kM 

XM^ x “ o * M y + *Z.4 Ct&3V(o.|5) -U Su> S^C 0 - 35 ) =0 

M* = O. 1172. kN-m 

XHij - 0 : M^j ~ t.fc COS 5o° C°-3S) * 6 j 0,340 KN'tn 

XL ^ = a *• Mi - k(> sin 5c*“ (>2^ = Oj 0.245 kN-m 

M ~ V^x 1 + - 0.451 kM* rn 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




o'. 

Na + N 5 -f -430 =r o 


4-8o ( 2 . 0 ) - Nq (34) - y ( 

^-‘O: 

(l5^~ N c (j5)-t4?o(4) = 0 j 

-Sal'A'hon ■' 

1 

= Ik 

\ 

-< 

n b - 34 .? n, 


^IV = /tz.s Ik 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



aof'j.si) M 



21 F x - o ■ cos J 5 ° - Ng sin 3°° = o 

=0 sin 15 V N & cos 30“ - * 0 ( 1 * 1 ) 

S°lu+ion : {" Nft “ lOCfc N 

[m b = \%.Z N 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




More, i ri -For moi ion Lt +o determine 

F Cf X.- C cirft'po^Pri^ o'P -frlcb&n 
Ti Ov\dl C arc. po<i4'b\e . 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




: 25(*U|^(o.t)- O.TOF(^J.a>0 

r- j-fo.s n 


XMj =o: 5^(l. 3 )- Z.5(^8^0-bS) + O.«'T3F(o.3)= o 

By - <*4.3 N 

XF^ = 0 *. Ay + H,3 + 0.873F -25(lSl) - o 
A % = 2.S.3 N 

XM* - - Bsj0'3)+ o.2l?F(o.t)-o 
6^ = 14,15 N 

o: A^ +- 14.15 v 0.43 fcF =o ; -75. 5 N 

ft =^75.5% - «0.t N 8* Vh^K.IS^ 754 M 

Vi ) ^ ‘ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




(- ^| c SSO + JgL 4so)i +(746+ H&3SO - 5$. /Zoo ) k = <P 
7*8 f£&2 7/S f2$2 

Efvoi* coefficients to Xero & se/re eim u/taneo vt /(. 
= /046 A/ e&mjfyecsss&n 
^C~ ~ ZfkSL H- few 3f& *1 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




y- 0-35 By-7a,4 cos 2o*fo./) = o } 13 y- ty.o u 

Z F - O ' A w -f 1 9. 05 - 70. 9 CoS ZO°~O t Au = ^ 7'& a / 

*y J & j Jr 

x - ij ZM A -& ■ 300 (0. 25) - 7Q.?Sj>7 2o'(&j) -O. 3S 8^ ' & 

J 3 A - 20 7 A / 

Zi- V =£>J Ay.t- ?Q>9 sM ZO°SZo 7-3&o - £3 j 6 V. ^ A/ 

<4 -V / V 4*2*- 83. 3 A/ , a =/id 7% jT^s' 2 =Zof_jJ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




XM &x = o : - 12(15) + C-^(30i>) - c^= <M N 

XM 8z; =o: 54(/^5)-C x (3oo)= 0j C x = 2?.7N 

XF'y =o • ^,7 + B v - 54^ o Bx = 24.3W 

Xffe '. 0.1 +- Bz + j?*0. 6^- -J8/t M 

30.8 N t C--fc\c^ 2V7 N 

- 13 Jz. - m, Ct>*^ • 

^rv\ 5c =0 ; -H^35)+ 54(45) -Dfld^o t D» 13.5 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




ZA Ai~°j O.sooj -0,600 (zoo) ~O t r- hi 

Z, too Ay -h 0.450 (z&o) - Z4o(0. 70 7)(/. &oo) - o 

Ay- €48 v 

IF. -O' 64.8- 140 (0,707) 4- 8 - 2 OO ~Q £ ? 30 S *1 
\j J j * y 

MO (o.7{jr)(/.60o) - 2 .$ooA^-o } Ayr 97.0*1 

IF, ~Oj 97.09- B x - Z4orO. 7o?)=0 } z 7z.7 U 

A = +Ay -f (9 7, of 9 (64.8 f - M6. 7 A / 

-f(77 7f~-h (3osf - 3/3 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




(va) ^^£=0 '* £S(1.8lY<v.Z?°)-Tsin = * T= Z$ i ty 

(r£)tM 0 =e :«(1,HX«.3 m)- 251 sin 36.7 *(o , 5 m)'(XMo 11 . 74 .tf 

2TF x =o: 11.14 +25lsiV\%,V- aJS'fl.Jfl) + B x =Oi 

: S5I cos 3fe ( ( l’(o r 5oo) -o.bRj =Oj '' fty = (C>7.5N 

Xf^ = o i 167. 5 + Sj - 2S 1 cos 36,7 * } 8j - 33,5 N 


8 - \ f l^?,2 +33-5 : 

Couple. VY\a-j be a.jppheA ct G hu pb 
with tV\{f CK+ernoL ^tt-fc 


- I €>7,1 N 
* 117.1 N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




/Oofz) + & ) ■“* 2o O { z) “ S ^ ^ ^ 

LF y--°] V ,J 7T^> 

(Z M a)- = °j $A - /°°^ rz) - l2°3(z) = o. Ayr s-q /& 
2 I'g' ig" ' * 

/} = / .5^7 V /57> 3 ,f . 52 ? * - /22.5 ib 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Mg* - o ; 

flj (4a) - o. aoc, cos 15 3 (5s) = 0 


- 0.^75 N 


- (Az) ~ o.z^ cos js° (it) = o 


8 j ~ o.o7&c> im 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




OCxT +- OR xT ftE + O^ kT^p +M^k-0 

0-5l + 4.5k) x (a.3Zi l+ a.t+lj -o.'luzkj -r 3k x 
"Tf\^ (- ^ . 441 -* 0, 8^4 f (” J + 3kjx T^p (o. 5-55 L“0. 832. k_j 

+ M t k -o > fo.S3 2.^*0 

1 i.&UTtp - l.34LT Ae -Q 
^o t 555 T^p * t M’j ~ & 

otk F L { ivT\ Y 3 a 4-7 RM | — 4,3^ KN j 

]^A £ 13 ^ tz, VW * tn 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






T = 131.2 lb 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



'\/Z W j 2 - : <^oor- b cued 


C* = C 



y'jz/ : Wall- bijedl 


"j 1 su\ 35 11 
C^ J cos 35" 


£- ^l/y “* ® ’ K*^ Z 5IA. ! 5 ~ C\j b C-AS IS 6 ~ 0 . Gj ” 0. IS^Onur 
C ^ c^s 35 * “ l fe 36> Fn*j j C% ~ Cj "t$n '5E — Q.OT^mj 

3 £M- « 


z - o ’ C^ K Siir 


A 15 s + f\ 

Mg^ ^ o *, nvj -=£ +■ h Cos 15 - r^v( - 


VjW =0 ) A^j =- o. 02.45 mj^ 


= rA^ (^ +- o.olcit 




XM 


/ 

^ g_ — ^ ' — "6 -j \*J “ Cj ^ + C ^ h 5 J r\ J5 ^ - o 

= rn^ (_ 0.02.43 V “ ^ fsW) 


X 3 M ft = O : 6 £ MJ 

O 


2: 

£2 


^53 + C ^ b C.Oi J S 4 - o 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Thus, 


j 


\ 

A N ft = loo£\^ J mj^ C 

\ 


1 


6. = - IQo lb presets 

Total reoLf-<ixlt 

A “ - (do '*1 


-X 


+rvV&l riojK^-SiA? 


, t* i 


) 

, 8 aN c A N c = loo ^ ( p« selves 

"tot^l normal {Vrce, j 
+oU\ ■froa’I; - a/le. UtTrij) 
(hUtc. ; TKt result -fW aH b ^ A hi<L 

\^o\d. it "Itvs. tr«cix C. 3 'sTw^c*. b^i^ttys 

"hrs. it +h^ fr^rit is ^\*s\ it> 

iV\ot ot ‘pVi. /‘(•or 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




For h^b j cosft + Q' ? M- 


' my 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




v&i* 0 'j wft + - r 2 )'b +Jaw*?’* = ° 

(^+t°t)^ 7 (l~4r,t4r t ]ii.i-5T l -5^y ■* 

Sw/» hiy ho 7J~7^=- /0.t4 --- - -??> \ -ZOfo. T>42o)(l. 5 ) ~0 

<*> ffc) * j e /■ ZjJ&oJps, r z = j j.> A/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/<H 


£=Ae -yV+ 7P7 3* - 4*95 m 

1 ' 4 >' * /->% = 3 . #4 «- 

?.S ^ \ 0 


4 X , 

/ ^ *4. 


A m I ^ 7- 

y 7- ■ -■ t - - * t 

77 / r ’ 



Z ■-, r,= j(-4i-}.5J + 2.5k) 

F 7s* 4 

^ " rt j 4 - ~ *■ ?• *i * ) 


c 

A/qAt l T f R &rjt/ £*// 

i - * 

pa. $5 f~h r’crUyfa fa&x/S* *$& C mv 

&/J& , 7*ht4 i Cy - O 

2 M a&°; c * (*■ *) - ?* * /(z ) = C X *** 

TM^ * O’ 4i X ^ (-/, pp'j i- ?, $±x-*~ o. Sj) ~O t * Ti /g f ■ 3 'fy 

Z F y_ ~°J --J- (4) - _5 /'A 5; A C-. 5 6 / -0 } *^/i h * % = J - 1Z> W 

£ a t 


l 2 


sm * get 4 = a'va /, c °j_ iVJ:^ T r~ w -4 £ 

ffiT = 0’ A /g/ j > <£/- A£ ,^ = £5 « = AW 

y ^ /6 ' £ t /a * £ z 

lF i '■ °- h 7r l , X ' *c,-a 9f/. 0/ c t = 0 . S-2C k, 


Thc/t 


£ ^fe.S&f] 2 - +&5Z&)* - <5. 7(6 V' AV 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



^ 3 /^5 = J/fl y HE - l Zoo* C&*> 3o 



- r = r/-‘ +&*&) 


hoo'fi 


£M £ =0‘ T^AD-WyOf^o 

r 2 — />**? ) -- ^ <W) 

^ /Ufl* £/£ ^ 

//L * i y r- zo(?.&/)/Z - £77 v 


^ ^^ii = /)S ^ ^ “ & 

A y Z 4 £o By - 40 ( 9 .&f) {k {/ 2 a o) 

8 y - 79./ fix /£?.? V 

ZM y * Oj S^AB + \A/ OA - £ AP = O 

£400 S < + 4o{?.?/)qs(6og) - j~- {/2oa) = a 


B y 


3^0 
- /<S7 7 a/ 


( <3^ ' o cor? he o£>/~&tr?cy ij, snsy? 
hy nof/ny ehm'trto/eS Q/l 

term S except io 0 ^- ® ) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




i OA - 08 = II m , 0C-- 13 m 

( ob ~ $ m 0 E = \Q*n 

T| ” c t5o[-5i'n ^ e ca^|o ‘ l 

+ Co5.3o 0 aos U> a j - -Sin lo° k j 

T^. - 1 5° i_ " ^ os 4 J -s'n l0°k 

Cm tJ ^ 

3 

__ [" J o c&s I S° i + / o s m 1 5 °j - 1 i !i 

r ^ p SJ CoS 15 °i t t Sin iS^j - 1 U, i 

; L fnT ’ ~ ' J 


M 0 ° . x CTl ", + Jc,0 y j.Be r 9 

S*t r Q t - 13 k m ^ r 0E = IIU, E r 0fl = ^ ^ 

cq.ri^ ou."t er*ss 'pro A As Oin A -sAr ■c'Ak^r 'tVt 

L — c^«T^>cm •« rA ^ r i.V-.-c. 1 - O'lTf'pi&r 1 -'? rA ~E 

r\ a Ac am T — 41 1 M . 

; 1 cj to^> a 

-o ; - 15 o sin 3 o fl cojs 1 o° t- 411 -^gzT" 


+4', 1 f ^C05)5 ! 

I I +5 ' 

= - 140. 0 M 


Ov 


IF,, - O"' 150 C.6S 30* CoS |0 D - ISO c-o-s lo 3 

O * ;q s’m IS" 1 ^sit'IS' 

■ + " 71 4 471 = ° 

= - 37.5 N 

1W n o = V 0/ + - f44<? N 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/97 


30 1b 


X - 

G 


l 


S" 


tfu 




2.00 1b ~/n. 


Z" 


ZM - o 

B. . B 

' ZOO + 30(2) - 5>\ ; ~0 
Ay= SZ/6 

ZK-O; Sy=SZ/b 


\y 


ZF^ ~ o' 3 K = jo /a 


3 ~ 1 /(JO) % /J2J 1 ' 60, o /£> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



3/18 


XSol<xtc 



Ur\ icjc-U 


*■ "t<U\~ ' ( 


o.OTG 


) : o.m° 


T = 21 4oo N 
of 3~ — '2 c j. 4 KM 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 








Zf~ - O ' 

y j 


AO) -(? 8 fc*s 5 o u )l =0 
A = ffO V 

CL - %5c S/rt 30° 

O' K - 4Zo N 

o y -esoco* ba “ 

- 99/ - O 


O - / 7J 7 a/ 

_ i-f 

0=/4Ts\ n7 , ?*=• '76? " 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



Ml 

Taint B: 

j 4000 \h AB = 4-ooo(*;) 

- 2.000 \h C 

4ooo it 

8C = 4-000 ^ 

- 34^0 It c 



Toirrt C : 




AC +■ 34t=>c> Cos to = 0 

AC = H3Z lb T 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



7+K+ 


As a whole: 


4/10 



Note : CE - 1 .5 m by similar triangles 

Y.M a = 0 : 5(3 cos 45°) + 3(3 + 1 .5 cos 45°) -6D y = 0 
D y = 3.80 kN 


Joint D : 

- • 

ff A 

3*86 KM 


6 = tan 1 


3 sin 45° 
6-3 cos 45° 


28.7° 


jlF y = 0: 3.80 -CD sin 28.7° = 0, CD = 7.92 kN C 
[ZF x = 0 : 7.92 cos 28.7° - DF = 0, DF = 6.94 kN T 


Joint C: 


■ 


. SB 


J8.I 

45' 


,7, si khf! 


JZF x = 0 : - BC cos 28.7° - CE cos 45° - 7.92 cos 28.7° = 0 
[ZF^ =0: BC sin 28.7° - CE sin 45° + 7.92 sin 28.7° -3 = 0 


Solve simultaneously to obtain: 


BC = -5.70 kN (C) 
CE = -2.74 kN (C) 


Joint E\ 



6.94 ktf 


P ~ 


180° -45° 
2 


67.5° 


= 0 : BE sin 67.5° - 2.74 sin 45° = 0 
BE = 2.10 kN T 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




^IM b = o* P(lfco}+ ?-CB(5)-^C8(lt) =o 


CB= 2 a. Ci P 

^»T;F=o: ^o.bf = Qj D% = 14.55? 



= E-(«o)- l4.5SP(u) = 0 

g *■ a. is p 

(_r4o+e j Mechanical advWtaj^ viil\ mct'eas^, cls 

CB becomes mare, alimH vl>tV\ CD-') 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




700 ij, 


P~8'.D o-f joint F * 


, H f 4 . 6^5 \- /e 

Ufl C 3 , sis)' 5, ^ '\e- ' * 

F - O - 2.t>F ° a “ ~ ° ^ p , 

liF - 701 SL 

lHZSL 6 5 '‘ xj 

Dr ^ 



0,75 


'4. (>£5" 



5 4 _t 


T* By 


XF, ro : -loj CoS So.o* +Bx = °; Bx “ ^5o it 


; - c ^.5^-t 701 cosScuf^zst 0.75) 

+ 70i s ; n 5o,o\io.S75)=o J C = 1 227 14, 

2ZFj - o : - ?oi si a 5o.o° -r 1227 “ - o 

% = ^2- lb = 5 a ■= % 

(hi* hor 1 ?io n't & l "Fore? Component r^t C becuust: 
of sy mtnefoj .') 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



o-e.r 



P" rorv\ f 

*&: N\^ = a : 




’XFj =o ■ - 1014- 1- 2:0^0 - ~ o 

Bj - j OJZ li 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




j 15 

• rm*i 


(Upper bar ^ Screvj) 

XKj -o ■ '2Bsin45 0 + l.SL=t) ] B- 0.841 KN 

CftBO) 

H' M ro : )5oD- o. «4lcos45 y (Vj~Q,84l sm 45 a (is)=0 
"D= 0.4-2,$ kN 


xr*. 


n % 


VII 


’W »- “■ 


"27 Flj = Q • ~ A ^ Q- S4 1 sir\ 4-S ° ^ j 

O. fc2t kN 


A - -J A- 


+ *V 




ftvj- o.k kN| 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





OB ^ = 
^ m 0 


4% to Z - 
_ sin i05 a 

i/. 4o" > r 


cos loo 4 

- ^0.2° 


1 O 


= 11.40 ; rti 


^M 0 - O', -go (17 cos & 0 5 - 4- C.os4o ci ) 

4 8C (ll.4& sin (?0-X0,2‘ )) “ 0 . 3C-442U 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



V/J jLnl"t : 


4 Itosl 


C 


lilm, I ft 
l inftrn / 


_ ^ C?Ci 
<4 - ^go 

- f 2 . o <}* 


hot 1&5 


&00 M 


^+^ TtA 6 - 0 ‘ 3 fco ° ( JG 5 j - C034 ^ 305 ) 

- CD sm* (70) CTs= ISUN 

Z: F v “ O ■ 4 C-^ cas «<. =*-0 B^-fSEGN 

2; - o : B^ + CT> siV d +3too =Oj Bj = - ^°°° M 


AES- 


& \ m 


40ao N 


?— f.;- 

ImK 


/£ 5 £ / V ' 


n 3 1 2.^0 mm 

( 435 > _ 

0 “ ' tfX ^ l ^_ 2.0 0 J ( o ' o , vJ 


^ 0 mm 


"2lM^ = 0 * — £ F ^In 6 J -+■ 4000 ^35&j “ 

EF ^ 5^0 N 


z:r Y - o 


^Fh - 0 


A ^ t £ 4 toi 0 - t - | § 5 jt > - o 
ftjc =■ "4330 |S| 
f\j ~ JEFs.m e t- 4a ro — 
Am =■ / 3?4 N 


^5o ft - -/f-4-33 ^TiSH' = 4550 N 
3= '/ 1?5^ 1- 4-ooo^ = 441 j N 


C - D 


BIS N £ = F - 5?4o n 


Excerpts from this work may be reproduced by instrucfbrs Tor distribution on a’noT-Tor-protit basis for Testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 





*7 H’M 0 = o *■ 3000 - 2 . 5 o cos 15 ° ( 150 '■ - 
X5Q sin |S*'(U5) + CCosp(S5) + C Sin a (25) - 0 


C = 510 N 


C ~ .f f\ : 5 lo = ( 


ti 4-5 ‘ 

4 - 


0.3X/ ar 3^1 ooo Fq. 

("3^3^ T' ns ^ ssurt y ) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



looa a 



— to 


CM 

XFj-O: t looo ' 1090 - CJ <?• 

F^ ( 4 o)+ Bj £* Cs+) + l QOO ClH) = o 

* - &) 

T>f L • ■ 

SF y = ° 1 ^^-£-^“0 - 

ZTFs * o ■’ (S&w* o^ )■ 

o . 

'?XW\ F ^«'- -Fft*. (/(-o') -fcj (_5l) + Ex (S+)-Uoa(ll4-) 

= o (S) 


Sa 1 


T^ a ~ 6 7lo a 


Cx F x - £v ' o 


Em = - LI lo it, 


(Qj^ Fjj. eVid-lnt 'ft'TMTA overall rtDs ‘3 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



-1 34o 

e = °QS 3^ 



= /3,73 0 



-0 

: i3Sfi 

\*/J- a^Asin 13.73 1 = 

0 



GO = 

<3E = 

2.710 

M 



f\CE : 


L*r 






A-x 

J 

A-x * 

'2110 

cos 13.73* 

= ■2710 

M 




h 

Aji * 


StV\ 13.73° 

= 44^ 

N 

c 

ft 

2S0 

mm 


= o ^ 

► E-j - U2 N 




' T26 

XM C 

= O 

Z'l 10 (^ 54 ) - 




e 

o m 

“E*( 

IZtt) = 


= SI 50 

N 

E j 

r 


e - i 

Ex 1 4 

E-3 ~ Sl'to N 



1 




0 r S. 

li kN 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




” 5o C 1°.' (3i°j + sm io° (83) j - o 
F Ab = -^50 N 


M 


s 


Fe 


c 

5 ‘ 


M " 0 ('fro m 2^Mg=o) 

J ttlF-O ■ C-a 50 CasS 0 ^ 

C= N 

r ft6' *^ 50 N (.<*■ 'factor ~r ~ 4.^7) 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




bin 7 & 


?kb\ Z 

| 3C = 9k7i 
30- Z ktJ 


— /g7 y t : 2 2 St O 7 

sir:& = i //S l CoS a-" Z//S 

ify-o; A&/ / J-‘! = 0 

AO - 4/5 kb C 
Jiy-O; A3 - 4f5fy/s\ ~ ° 
A&- $ A A/ T 



I f= o;_z(~ 5 )~ ce sin e& - o 

C6 - % -J-s- - 2.24 kAj T 

VS 0 ■ 2 ■ 

2.14 24 +■ Z/rs 4-4/5 -GP-Q 

GtF - S/S - //■ / S’ k/J C 


2 trfj 


2.24 kfJ 


by ' O' CF - Z.Z4 Ji”& - Q 
SF~ f-OO kfJ C 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




ft h 1 


P5ZW\ 0 =0 : f\ % [nZ <Ms3o°) ' 50(72+2X5] = ) 

A* = 232 N 


Bttdj AB ; 

^x.f=° 


C - 3.38 cos jo ~ o 


C = 235 N 


( 


£ 


-fact 


ar 


c 


r 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




u = o - 1 5o(i.gi) (4-TO) F co co^ ( 255 ) 



lElMp — o ■ ~ fOo coSp< (jtsloJ -i-21 foo si*\a(3£6.|J 

- Cosf5 (_Elo)— Fvv b 3)V\(L (_4sA - ISO{4.8^( I 53o) = o 


F fl «, = ?* 00 w 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 






Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



-r Yrie.cHsnrw5vTi '■ 



Crs*k 3 CD : 



CJZ:M (1 =0 : -1441 Qo.n'j 


+• AS(» 
Cc^ inief 



\s in 


= 3110 lb 

C.G trvjjre.ssioiv^ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



TOO _ 250 
sin 60° 4tn & 


4 hit 


c 



0.3 0? 2 ~/%,o2 a 
U>0 & - 0.95/0 t fan & = 3252 

AC - TOO CO, 95/OJ T 250 Co. ‘j) = 79/ 

*McT 0 j Z4(25o)(g. 2££,) - 79/ At -O 

A^ 6-57 A A/ 

Ak. ~ At hs,) & - 79/ fo- 3 15 4) - 257 w«t 

" ~ oj Ay ( 2 57) - 24(250*. 9U + 2 5 

‘ = 

Ay' 4^.2 

Y 6.57 f 44.2 ~ 44. 7 A-a/ 


-24/rA/ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




^ OBft ' 

, JJ_ \ 

•tan ' J "t 'LQn 

C*)- «. 

ll°+ 14,57°- 25.7 

OB = 

//f* + 5L ^ 

^ 51. \ 

in. 


^M 0 - 

O : 4ooa (j 

° 

sin 25.7 ( 

1 (S7.|) - o 



1 7. 1 4o ii, 


^ = ° 

; ,o v - r 

7 cos 

i 

1157° = 

o 


o % - 

It. It 

J 



XFj - o 

■ 4 

n ItflSm 

/ 

lt.57 4 - 

4-ooj - o 


ov> - - 313 it 

O' ~ 16,510 /J> 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




X. M t = O * 4^00 (lb] - PE Cos 45 * (eo) t De 51 n + 5 * (^=0 
t>E. - 50 30 lb 

F'filP ‘■'f joifit H - 


J-?- _ y 

e ■ ■ 


- -£>£ cos 6 + CE CoS. ^ t &F Coi u. — o 


’E j£ ^ £ F E % irv& + CE sit\ p ^ £ F sirn^ - o 


^oW« SI nukl-to.Tk'toijis^ 4t> attain 

C£ ~ 7440 lb 


£F - 3310 lb 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




iMj, - °J (5* + 25 ‘ 3Z ) & - n O 0°) = ^ 

3 = €?,i tb 

Z-M^-O' O.WOt P (zo) - 68. / (/7.J2) = O 

rl J 

P - 60.8 P 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




IH 6 = 0: 50 hn) (iso) -T Teapot cosSo^) 

- Ts^ (X 3a°^ = °jT" 115.? M 

Ab : 

f - o- F c - 115, ? ~ o 
F r = 115 .? M 



o ■ \A 
NV 

Dr 


15.? ^ 1 “ o 


295 

'E. 

17 080 N ’ VYiYn 
1 7 . OS M 1 h\ 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




Q : - 5G . 4 Sm 2.a° = E.^ ~ it 2? it 


E = - ^5. I IL 



Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



4//Z 7ota/ tve/jhf o/ truss - 7 ( 4 - 00 ) - 2 tO° /a 


3„- jyrrttrfcfryj reocr/ors a£ A $ C are Moo /b 

' AE CoS3o D -t 4-0 0 -l4 
AET ^ A£Oo// 3 7b C 


4oQib A£ £fv,-~ 0 ' AE Coa3o D +■ 4-00 -/400 = O 
Jotr/> A 1 / J J 

V« 'T^ 

i ‘—rAB ifr o; A3 , iSB£c2>6 60°=0 
1 — % , f7 

1 4-00 7a „ - _ _ 

/qoo//$ J 7> T 

3y Symmetry SC ~ /ooo/ 76 T 
CD - Zoooy /3 /h C 

1 200 ( 3 ) ib 


\_Jo/n / JC 




ZQOO 

73 


fh 



■ CD 


aO j 3E 5m 60 ‘ 


2ooo 

ft 


’ Oo 


3E 


B£= &0G/V3 fh 


5tn t>Q u 
f' SO O ” O 

T 


/ 7>y Symmetry 3D - goo//7 7b T 


2^=°'j ~ Z^sJnSo*- *£°J/r,3o o = 0 


S3 


V'J 


30- 7400//5 /6 c 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



4/120 




iri for* 


0.15 



- ' ^ - /. 7^? s 

£sri & = — r r Cv*& = 

3 . 22 /3 * 13 


12 


CoS 


a 


S,„3=± 

1.25 O ' ' S 


2. 2:5 


A? ft <5. - */'£ ' <s/rt cx - > ( . iJo t ^ 1 5i/iTi> 

H/ f = /4.72 ArA 

H/ 2 -Z(1-Vl)z /9X2 k*/ 

£fy = o) P- I4.72-/9X7- O 
P- 37. Z P/J 
For EF; fA^=o; 

OTov}^- ^ \ P ~ J= ( 3 . a f Q t 75) =■ O 



- £. 
vTo' 

fZ - jy. 7 A- a 


V - 0 ; £*.“ j ?. 7 /{To - 37. 2 (5/j J)!0 


£ x ~ 33,2 FtaJ 


_ J 2 V = E} t 3 7. 2 (V z//jrJ - 5 - 7 . 7 ( 3 / 710 , ) : 


£ y = 2Z. 3 i<f.J 


22. 3 - *fO,u/tA; 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




4(2) -C* (4-)»o 
C* = 2 kN 


R6C ■ 

■ “ : 

a(iV 

o, 


- ci , (u tj 7 K 11 


IF, = o : 

- o , ( 

-*2 = 0, 

6-y : 

? 2. Cl KN 

EB : 


6/ x = kN 



free: 

X Mh* =° 

: 1(b) 

- < V 4 )' a , 

V 

i.^0 kN 

Cij : 

• IN#,"' 

: C*. 

■Cy l.5o 

kN 


8bc 

•• ^ = »- 

- 2 

.41-1. 5o-= o 

Ai- 

= 4.17 kN 


XFj = •• 

fV|l + l 

-* l . 5 o = o 

V 

-0.50 KN 

R - - 

l Rx% fV« c -i 

ft-/ = 

= 4,25 k H 




Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 







*?2:M ft =o-. 5"7+( **-_)" 6Csi»«.1*(«) = o 

Kc = 147* lb — F 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 



4/124 


5 kips. 



As a whole: 

By symmetry, A y = E y = 7.5 kips 
1^=0: 4=0 


Joints: 

a - tan' 1 — = 33.7° 

_ fZF x = 0 : -13.52 cos 33.7° + AF = 0, AF = 11 .25 kips T 

44=0: - AB sin 33.7° + 1.5 = 0 , AB = 13.52 kips C 

j'M. flip# 


Joint B : 

5 7fei:pa 

BQ.. 



k LjW 


fZF x = 0: (\3.52-BC-BF)cosa = 0 
[1^=0: (13.52-FC = FF)sina-5 = 0 

Solve simultaneously to obtain: 

BC = 9.01 kips C , FF = 4.51 kips C 


Joint F: 




1 1 28“ 


Itlps 


By symmetry, FF ^4F 1 1 .25 kips T 

& F>F = FF = 4.5 1 kips C 

ljF y =0: CF - 2(4.51) sin 33.7° = 0, CF = 5 kips T 


By symmetry, CD = 9.01 kips C , DE= 13.52 kips C , F)F= 4.51 kips C 
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t# 



By symmetry, A y 
ZF x =0: 4=0 


G } , = 6 kN 


B kN 



a = 45°, /? = tan^ 1 — = 18.43° 

1.5 

AC = -7= m 

42 

IMj = 0 : 6(3) - 1 .5(3) - 3(4.5) - CH(2AC) = 0, CH = 0 

TF y = 0 : 6 + CD sin 18.43° - 1.5 - 3 = 0, CD = -4.74 kN or 4.74 kN C 


'LF X = 0 : -4.74 cos 18.43° + 477 = 0, AH = 4.5 kN T 
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Joint ^4: 

* 0^1 3 3 

J ^ y^ r a = tan -1 — = 40.6°, p = tan" 1 — = 80.5° 

K<t 3:5 - 

• — ■ j — 

JZF X =0: ^4i? cos 80.5° + AF cos 40.6° + 4 = 0 
lZF =0: AB sin 80.5° + AF sin 40.6° = 0 

f# $\ 1 7 

Solve to obtain: AB = -4.73 kN or 4.73 kN C 

Joint C: 


By symmetry, BC = CD 



ZF y = 0: 2£Csin45°-8 = 0,£C = 5.66kNC 


Joint B\ 



XF y = 0 : 4.73 sin 80.5° - sin 40.6° - 5.66 sin 45° = 0 

BF = 1 .024 kN T 
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We can begin at joint E without finding the external reactions. 
Joint E: 


_ ! 24 -24 sin 60 

0 = tan 1 = 15° 

24 sin 30° 

* - , 

a f IF y = 0 : 2 (EM sin 1 5°) - L = 0, EM = 1.932 LC 
[IF =0: 1.932Ecosl5°-F>F = 0 , DE = 1.366 L C 



Joint M: 



_! 24 sin 60° — 24 sin 45° _ Q 

a = tan = 37.5° 

24 cos 45° - 24 cos 60° 


„ , 24 -24 sin 60° 

B = tan 1 

24 cos 45° - 24 cos 60° 


32.9° 


j 2,F x = 0 : - DM cos 32.9° - MN cos 37.5° - 1 .932L cos 1 5° = 0 
[I F v = 0: DM sin 32.9° - MN sin 37.5° - 1 .932 sin 1 5° = 0 

Solve simultaneously to obtain: DM = 0.785 L C 


Joint D: 


ggggL 

3^'M* 


w; 


5C 


ZF v = 0 : 0.785Z sin 32.9° - L - DN = 0 
ZW = 0.574Z C 
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2 ®| 


0 = cos 1 — = 60° 

2 

jlF, = 0 : 4 kN - AB sin 60° = 0 , AB = 4.62 kN C 
\l,F x = 0: ^4G -4.62 cos 60° = 0, AG = 2.31 kN T 



Joint G: 


_j 2 sin 60° 

a = tan = 40.9 


IF, = 0 : 2 BG sin 40.9° - 2 = 0, BG = 1 .528 kN T 


W 1 Kff 

Joint B: 



EF V = 0 : 4.62 sin 60° - BC sin 60° - 1 .528 sin 40.9° = 0 
BC = 3.46 kN C 
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fiF = 6.1 3 kN T 
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Joints: 



0 = tan" 1 — = 30.3° 

12 

[EF v =0: JD sin 30.3° + 1000 = 0, AD = -1985 lb (C) 
|SF X = 0: AD cos 30.3° + AB = 0, AS = 1714 lb T 


By symmetry: CD = ^4C = 1985 lb C 
BC = AB = 1714 lb r 

By inspection of joint 5, 5Z) is a zero-force member. 
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Joint E : 



■ 1 # 

Joint D : 



— • 

o.g®fe i 





_ 180° -30° _ 7go 
2 

JZ^=0: EF sin 75° - Z = 0, EF = 1 .035Z T 
j lF = 0 : - 1 .035Z cos 15° + ED = 0,ED = 0.268Z T 


DF 2 = R 2 +4R 2 -2(R)(2R)cos30°, DF = 1.239 R 


sin 30° 
1.2397? 


sin a 
7? 


oc — 23.8° 


JZF x = 0: - 0.2687, -ZJF cos 23.8° -C7) cos 75° = 0 
[XF = 0 : -L + DF sin 23.8° + CZ) sin 75° = 0 


Solve simultaneously to obtain: CD = 1.313 LT, DF = 0.664 L C 


Joint C: 



Joint F: 


\ 

_ 45; 

i .qffiST 


W 

# 


jj.6797 


). 6 $ 4 £ 


JSF x = 0: - FC cos 45° -CF cos 30° + 1.3 137, cos 75° = 0 
|ZF = 0 : 7?C sin 45° -CF sin 30° -1.3137, sin 75° = 0 

Solve simultaneously to obtain: CF = -0.674Z (C) 


/? = 30° + 23.8° + 30° = 83.8° 


fZF x = 0 : - FG cos 45° + BF cos ft + EF cos 75° + CF cos 30° + DF cos a = 0 
jzF^ = 0 : FG sin 45° + BF sin /? - EF sin 75° + CF sin 30° - DF sin a = 0 


Solve simultaneously to obtain: BF = 1.814 LT 
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L 




fl 


D 


s 




/ N 




•' 


^ =o: V L '“°; V L 


4A % ^ -° : 0x(3J)- L.(4=i)--o 

3A B * = ^ 

34 4k 

~ ^ ~ — 3 




1 3 


w 


| *“ C Reactions hold for (pc) t 



- X 


L 


j 

(a) Assume, that BD goes slack . From an 

l inspection o"F JoLn't B AB-o MnA BC “ L C. 

I v j ■ ■ - _ 

Strmkrljj “trom joint l) } fit>=- 0 *M CD * " C . 
0 oi nt A ; , 

A Alj = L \HFj 'O ! L- ^“Ac= o } AC" ~ T 

] ■V tr n ■ 5 L <4- — 0 

sfc^AC * 3 3 5 

V 4 Because AC is m “tension a&iupip'h** 

„ i 

is l&A’nt , 


^X 3 

AD =6 


(Id) Assume BO joes, slack . From jamt 

B As - BC^Q . From joint 'D ; Ao-o j C0 = % C. 

vA mt C : F f j = °" ftC ^)‘ L=0 j F: ^ T 
Ks=^t--%A) = 


44- 

3 


O v" 


u 
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4-/2. rr\ = no. of fwc,- -force. members 
j = no. of joints 

0-b) fm4-3 = '3 j ^ C2.j : 12.*J So re durylu v»L TO£Ynbers , 

Remove one member Connectim ft C, D, &r\<L E . 

0 i ) ' 

(b) [jTi+3 = 12] = [j2j - UJ S5 saf-ficie.nl *6, 

of ITiemb^fS ^ bu-t rcdun f emeu \n &'*4 f, ifrto| 

sports - Place R or F roller . 

t r 'l + 3 - > LRj 5 0 redundant YTlfimbers, 

Supports are also redundant. Re.ir.ove. AE 
0X BE. Supports are ±Vi\ OK- 

(A) Hm.3 = >z3 = C2j=lz] So s«ff It!s,.i no. 
of members ^ but rod undo. nc'A m e*+en\«l 
■Supports, PIq.c.c ft on roller ov remove 

member CD- 
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Location of C: x, 


2 


4/25 




-y c 


AC 2 =(4 + x c ) 2 +(4-y c ) 2 

x c = -(4 - AC cos 25°), y c =4-AC sin 25° 

Solve to obtain /1C = 1 .81 5 ft 


Joint B : 



- , 1.815 sin 25° 

0 = tan 1 

4-1.815cos25° 


18.04° 


\Y.F v =0: C5 sin 18.04° -500 = 0, CB = 1615 lb C 
jl F x =0: 1615 cos 18.04° -^45 = 0, AB = 1535 lb T 


Joint C: 



8 = 180° — = 70°, p = S- 25° = 45° 

2 

[ZF y = 0: AC sin 25° -CD sin 45° -1615 sin 1 8.04° = 0 
[ZF X = 0 : - AC cos 25° -CD cos 45° -1615 cos 18.04° = 0 

Solve simultaneously to obtain: AC = -779 lb or 779 lb C 


By symmetry across a line from the origin to point A, AD = AC = 779 lb C 
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QHM 3 = q-- 
HFj - o 7 ‘ 



1000 (|4.4-) + £45Ci(*o)- ^4fVj = 0 

fty - <oZ44 lb. “ 

Blj + <aZ4o - (^450 +1ftoo + 455 o)sU 3^4* 
~ ^ ) 8j s ^Ifcll lb 
B x ~ (z-4-So+n®oo 4-455 o) Cos Z<*.V 
-6>ooo ~ Oj Bx - n # ^oo lb 
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_ - , . YF V = 0 '■ -RE ccs 53.1% AFcos ZLV-o 

Joint ft- * 

XF] ' t>24o-A& $in53A*rRF sin 3^,1 n = o 
tf AF= 13,383 a T. P\£- n.?3o a c 

1 J J 

G24& it 

rramj(iint £ j Eft - RE = 0,830 C 

J £> ( n t Tl ■ '< 1 ' ^ i |H-r L'J rj * ^ f n 0 y-. Tv Of ft tl 



245& Ik 



Xl'x- o * n #30 sin 3&.F- CD sm 3t.V 

-2450 cos 3LV = o CD - f4. 5^0 Jt C 

> * 

XFvj “0 ' ( 14^70 1- rij^o") Cos 3G.S 4 - Fd 
CD - 2450 sin 3t>.V = 0 ( FD - 24, 5oa Jt T 



T 


(joint 13 checks , ) 


"The. max.imuw Jarct atc-ur*, in mender FD ■ 


FD - 2.4. 500 It T 
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►^/2 7 


Jo/nt A 


AB 




—a — ya ^ £k~€) A£> S/rt 2&-(a —/.8COSi5 

?^V/5' - y ' 

.4.S '*■ 


AS *3.89 kh / C 


- c2 


! IF k *o‘AE = 

, . , ^ ' AE= 3.14 khl T 

J&/rjt £■ *}tvc<$ £ Q- O 

yj&irtf & ££ .... 


'3.89 kd f/y, ~o so JJ3 s o 


ca y' €3= 3.89 k*J C 

its/fhectf <z// , A D ****** ft/ Mn^fhen 3 

CJ Shorten f so FD /s farfj/<n* 3 ~° 


<Jt?tr}f H 



ZF y = 0[ H& S/n 2&Ja C - /■ 8 caA /S°=0 


HG=3.B9F*/C 

}S ~^\ *6 ZK-O. Hl+f. 8s/» / 5° -3,21 QOS 26.6 e 

f.SkN HI;3.£>/kAJT = ° 

tist fh I& " & J - JC-Oj JQ - 

Joy of D J i 0,Jt ^ ^ 3F=o; FDc^ 45% 3.01-3 39 

45/1 3.94 kH FD- 1-312 ku r 

r I co £K=C>j CD = I- 31? $te 43*? 0.932 ftWC 
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►4/28 


By symmetry, A y = I y = 5/2 L, A x = 0 
By inspection of point A , AN = 0 

Coordinate origin is at the center of 
the two concentric arcs. 

Location of N: x + y =16 
Forxjv= -8 m: y N 2 = -8 2 + 16 2 
y x = 13.86 m N = (-8, 13.86) m 

Location of^4: _>+= -12 2 + I6 2 ,yj = 10.58 m, A = (-12, 10.58) m 
Location of B: y B 2 =-12 2 + 18 2 =y B = 13.42 m, B = (-12, 13.41) m 
Location of C: yc 2 = - 8 2 + 18 2 =,yc = 16.12 m, C = (-8, 16.12)m 
Location of D: y D 2 =-4 2 + 18 2 =,yo = 17.55 m, C = (-4, 17.55) m 
Location of M: y M 2 =-4 2 + 16 2 =,Jm= 15.49 m, C = (-4, 15.49) m 



Joint B: 


m 


2 L 


! 13.86-13.42 

a = tan 1 = 6.28° 


P = tan 


-8 + 12 
16.12-13.42 


■ 34.1° 


8 + 12 

[EF X = 0: SC cos 34. 1° + S# cos 6.28° = 0 
SF = 0 : (5 / 2)L + BC sin 34.1° + BN sin 6.28° = 0 


Solve simultaneously to obtain: BN = 4.44Z, T, BC = -5.32 L (C) 


Joint N: 

km 

a "" 



y = tan 


15.49-13.86 
-4 + 8 


22 . 2 ° 
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(ZF x = 0: - 4.44Z cos 6.28° + NM cos 22.2° = 0, NM = 4.16LT 

[SF = 0 : - 4A4L sin 6.28° + 4.76 sin 22.2° + CN -L = 0, CN = 03\8LC 


Joint C: 




5,31 




tan 1 

17.55-16.12 

-4 + 8 

tan' 1 

16.12-15.49 

T 7f 

1 

O© 


19.61° 

8.99° 


f2F x = 0 : 5.32Z cos 34.1° + CD cos 19.61° + CM cos 8.99° = 0 
[ZF y = 0 : 532L sin 34.1° + 0.3 18Z + CD sin 19.61°- CM sin 8.99° = 0 

Solve simultaneously to obtain: CM =2A\LT 
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8^ inspection of C Q ~ Q ■ 

GH (4)" 1*1*1) *6 G H- 27 kN T 
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4/3 

We can begin at joint D without finding the external reactions. 
Joint D : 


m 


M) -w 


i 


n 


\'LF y = 0: CD sin 45° - 3000 = 0, CD = 4240 N T 
£F =0: AD - CD cos 45° = 0, AD = 3000 N C 


Joint C: 



(lF y = 0 : AC sin 45° - 4240 sin 45° = 0 , AC = 4240 N C 
\TF x = 0: -BC + 2(4240 cos 45°) = 0, BC = 6000 N T 


Joint B : 








I ^ 


From equilibrium of entire truss 
From ZF; = 0, AB = 3000 N T 
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MM lb '8® lb 



a = tan 1 — = 36.9° 

2 

2M g =0: 800(4) + 600(6) - AE cos 36.9°(1 .5) - AE sin 36.9°(6) = 0 
AE = 1417 lb T 
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X Fi) = o •. C G[ sm 45 ° - 50 = o j CQ = r /0-7 KM T 
IM C = o j Grt(4)-50(«) - o } QH= loo kN T 
All Tf\emWefS CXCe^X EF are si<4 tCaftj deter or. male 
Sd above solution is u^f-fectr! bvj CV 
reduv\dLavi"t oft . 
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4/33 Prom ewtVt "bru 



Taint Gr : 

;U 

Otj 


4-L 




GH 




'Ss 


- 

5= ° 

•• FQ(3] 


l(4-+- 

■(t) = 

■ ° ) FQ 

* HL 

0 — + 



14. 04 

-4L- 

CjH Cos 

0 

- O 

GH — 

4. 12 L 

~r 


OQ- 

“ 4.12 

5m 

Q ~ 

DG 

= L T 
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BE = 0 . 809 L T 
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IM k =0: T)E(^~ pi= - ^4 kN X 

Joir\t D • 


34 KN 




DC 


24“ Ok Cas4£ 01 -O 
DU - 334 kN C 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




*=-UrT'(»= IS.43 ^ p- +«■' -|- - 3VP 
r t IM£-o'. BC (a) - I K 3 ) 27 % BCr 2.) kN T 
^ ^ M ? “O *. -BE sitx p [«? ) + 14(3)- o, BE" S.41 kN T 
^ 'STMg - o : EFcos-v (3) - 14(4,)=0j £F- 245 kH C 
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-3(lOj i-Dfe?) -(5sm3o‘)(48) = o 
o= £> KM 


_ ZFu = 0: CGswC.oM>-S5m3o' 1 =« 

^1/ f ATS 5 3 r , 

frV 7 \ / ^ CG -"4.041 kN C 

/SI/V-.8. y 5kN — 

QH <t CD^-fsK (,o*)-*-C(4) 

-(S5'^3o a 3 6 e.H)- Q } C-D - S.^OkN 

^4A C = o : GH $w\ CiO u ) r G(S) “(^sK3o a ){j6)= 0 LTL 

QH “ - 1-155 kM T 



Ji M H - 0 *• G (J2^ "(S s t<\ 3 0 ^ ( 32 ) - 6C ? siA W=o 
6C MSS kN T 
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Q zL o : ~ 300(4) -1- FQ (\ 2 ) -0 



4 f 
F 

TO- 


Fg = 150 lb C, 

= - 300(4) fBC(iz)='> 

BC - i5o lb T 
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B (Gg) " H3o(4a?) i* 


HO "^) — 




B = 40 KN 



2^-0= 40 (^,)- H4.S^j|- 
- nw (<x) =0 MN~ ZQ kN T 


For section UnrouaW Qf | LM, 

G*A = H4,? kK T. 
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We can begin at joint C without finding the external reactions. 
Joint C: 



[SF, =0: BC sin 45° - 5000 = 0, BC = 7070 N C 
[l F x = 0 : 7070 cos 45° -CD = 0, CD = 5000 N T 


DB 2 = 5 2 + 6 2 - 2(5X6) cos 45°, DB = 4.3 1 m 


sin# sin 45° _ 

= =># 

5 4.31 


55.1° 


Jl F x = 0: 5000 + 5Dcos55.1°-^Dcos45° = 0 
[5^=0: - AD sin 45° - BD sin 55. 1 ° = 0 


, . , , , . BD = -3590 N or 3590 N C 

Solve simultaneously to obtain: 

AD = 4170 N T 


Joint B : 



ZF X =0: 3590 cos55.1°-7070cos45°-^5 =0 
AB = -2950 N or 2950 N C 
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BF = 2.W C 
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^ £J\/| - o : Ij ~L(3^+ <t + I2.-H5 + I?) ~ <3 


SGC."tt0V\ 


X, - 5.Z5U. 

J 


K 3K J 


t | 5.Z5L 4ZFjj =o : 5.X5L-4L-CT(J)--0 


3 mf/i 3 i* / n 3 rn j 

1 [ / ! \. 

ci/) I /4 m. \| 

/ A V 1 


CT- i.SUL T 


\ l \ jr 

; i V* 
\ l \ 
x 1 3 \ 


C CP 


i, D ii £ i F \ 


v /; SIMj- ° : Cd(V)+£ 25 l( 3 J 

--Nq = 0 

\ Cb ~ 0.5&2L C 
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From “the. a, whalt ; “the. 

external reactions at A K are. A-L (ap\ . 



^XH x =o-. (^-4l)c, + l( 1) +Ljz^ 
-HN(^)(lS) = t> ) HK =Q 
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By symmetry, A y = I y = 3 L 
ZF X = 0: A x = 0 



- , 6 + 16 tan 30° -24 tan 25° 

9 = tan -1 

8 


26.8° 


YM l = 0 : Z,(8) + Z,(16) + ^ (24) - 3ZJ24) - DE (24 tan 30° - 24 tan 25° + 6) sin 60° = 0 
DE = -4.80 L or 4.801 C 

= 0: - 4.80Zcos30° + £>Z cos 26.8° + LMcos25° = 0 
IF = 0 : - 4.80Z sin 30° - DL sin 26.8° + LM sin 25° + 3L-2L-- 

l ' 2 

Solve simultaneously to obtain: DL = 0.0446Z T, LM = 4.54Z T 

Joint E : 

LF V = 0 : 2(4.801 sin 30°) - L- EL = 0 

-- • -- 

EL = 3.80LT 
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By symmetry, A y = G y = 3 L 
2 ^= 0 : A x = 0 



IF = 0: 31-21 DQ sin tan 1 — = 0, DQ = 0.5761 T 


By inspection: CQ = 0 


Excerpts from this work may be reproduced by instructors for distribution on a not-for-profit basis for testing or instructional purposes 
to students enrolled in courses for which the textbook has been adopted. Any other reproduction or translation of this work 
beyond that permitted by Sections 107 or 108 of the 1976 United States Copyright Act without the permission of the copyright owner 
is unlawful. 




= lUzfay FQ - IH2. kN T 

f; : IH. {.2(3+3^ cwl5*y(l.«l-«l)(3lzsinl5 fc ) 

+ 3.5o(3£Ec«I5*)-C8(3) = 0 

CB- 5fc.e kKt C 

%IF X = O '• 15* +■ l*t.t2.5in3o*- Sfc.^ sin 3»* 

n-9.^1-4,11 ^0^5 = 13.37 kN T 
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4/4fej - -tun" 1 (^r) - 



^.T 

— CO {^3 ot^ - A 6 (& Cos <*} 
” AS (j -5 Sint* ^ — O 
CD - 3,00 Aft 


-^-C ' Hp ■“ O ; 10 + A3 (A- c& “ Hfi ^ 

— C4s«><^ — Cl} O' 3 s.ia ~ 0 

to + \A%5 Pis - S.^Co -O 


S 



o 


S,vrr\i* K^neausl 


DJ 


ft B = 3 .T? kN C 
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a = tan 1 — = 9.46°, B = tan 1 — = 33.7° 

6 6 

IMj = 0 : ^ (9) + 1(6) + L( 3) - 3Z(9) - CD(5)[sin(90° - 9.46°)] = 0 
CD = -2.1 AL (C) 

ZF = 0 : 3£ + CD sin 9.46° - - - 2 L- 7Msin33.7° = 0 ,JM = 0.090 IL T 

y 2 
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f\ = Gr - ISO kU 


# F p ^n F - o • i5 0 {4) + Hr (7.^02^ - - 

" -J-^ F Q HX = ~75. ? krt T 

(^Ho-te ■ <* - +**n ( T" J - H- 1 ° 

*&A P= +*<'■' (tt) = 41.2" 

ISokN? £ = °*~£> - 32.1° 





FX Sm ^ - "JlX-v H * 5\n Y - 7-10 2^^) 

= O 5 - ^S (V) * ! 5o (jo^ 

■* F* O) “OSX sm pXQ“& s ^c^pX^ 

= °j H x ~ .2*5 KM T- 
2 IM x = G: -7 5(0)- 2S ^z) + is&(ig^ 
-(p£ c-a^y^ -(ots'mijy = O 

OE- 217 kU e 


^ = ° 


7-S-2S + i£<s 
+ ei _ 

A52? 


-217 s'm 5 -rlSA^f 

q Elz :^^ k "v 
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By symmetry, A y = H y = 3 7 
TO = 0: A x = 0 


3 ® w 

TO . f- ' M 



Origin at center of arc 


Location of 7: y 2 = 25 2 -9 2 ,B = (9, 23.3) m 
Location of J: y 2 = 25 2 - 6 2 ,J= (6, 24.3) m 
Location of G: yo= yi + 6, G = (6, 29.3) m 
Location of K: y K 2 = 25 2 -3 2 ,K=(3, 24.8) m 


a = tan 


-i 


29.3-24.8 


= 56.3 °, J3 = tan 


-i 


24.8-24.3 


10.39° 


= 0 : 37(6) - 1 (6) + FG{y a -y K )~ 7(3) = 0, FG = -2.667 (C) 
E7; = 0: 2.667 - GK cos 56.3° - J7C cos 10.39° = 0 
\f =0: -7 + JK sin 10.39° -GK sin 56.3° 

l y 2 

Solve simultaneously to obtain: GK = 2. 1 37 T 
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OB ^ = 
^ m 0 


4% to Z - 
_ sin i05 a 

i/. 4o" > r 


cos loo 4 

- ^0.2° 


1 O 


= 11.40 ; rti 


^M 0 - O', -go (17 cos & 0 5 - 4- C.os4o ci ) 

4 8C (ll.4& sin (?0-X0,2‘ )) “ 0 . 3C-442U 
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Location of B: y B 2 = 30 2 - (-15) 2 , B = (-15, 26.0) m 
Location of A: y A =y B -6,A = (-\S, 20.0) m 
Location of C: y c 2 = 30 2 - (-9) 2 , C = (-9, 28.6) m 
Location of M: y M = yA,M= (-9, 20.0) m 
Location of D : y D 2 = 30 2 - (-3) 2 , D = (-3, 29.8) m 
Location of L: y L =y A ,L = (-3, 20.0) m 


a = tan 


-i 


29.8-28.6 


= 1 1.60°, p = tan 


28.6-20.0 


55.2° 


IM l = 0: - 3Z(1 5) + L{6) + L(l 2) - CD(29.8 - 20.0) sin(90° - 1 1 .60°) = 0 
CD = -2.79Z or CD = 2.19L C 


'LF V = 0 : 3 L-L-L- 2.19L sin 1 1 .60° - CL sin 55.2° = 0,CL = 0.534 L T 
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TF - 3 k »p>s 
V - 4 krps 


| FVo n\ t f\s g. Whole. 


c co 
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4- jbO “The “truss 0,3 a, \Ahalt i 5 > 'statically defer mi not t 
Uii'ttv 31 VC Sopp^r'tirtj Cftrist^'fvts , j=h e »v\~ 12 ‘ 

3j.jfe w\+fe t Si there art su-ff itrent members /nr 

staVnUAj • C, 6, UndL D are *f txM s a E K -fnc«A* 

A and F Aft aUo ( so the. truy is «. rijid u»ut. 

Frarn ari ir\ spfc^tton < 5 ff joirvt F^ ft F - 0 } 8 F ~ 0 ^ 

FF - L T . From an inspection <vf joint ft ) ftfi" 

ftD =■ ft£ - O ~We can flovJ jo to Jwnt 



T ■ u ..... 

.6 CE = Ct[o.?aj -o,5k] 
OE - T>E [Tv SUj dO, 5 kj 


6E 


B£ 


_ r J-5 l +o.saj -o.sk i 

3^ - BE , — ~- ' 

*" yl ■ 5 1 v Q. 8 ktt * o. 5 *- J 

- B E [& . S3 2 j 4 o .-4-gOj - o, 277ft] 


XF x -o 

^*=j=o 


O.X3Z.BE +E- o 

0. 4go 8E + 0.XfafcC.£ 4 o.%fde -L-o 

= o : -a. a.17 6E - 0 . 5 ce + 0.5 DE - a 

Solution : 3 E--I - 2 QZL (c) C£ = J. 244 L 

BE- 0 , 577 L T 
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ST 


7 66 ” 


ZF y = 0: 2T sin 60° - 1000(9.81) = 0,T = 5660 N 



C=( 0, 2.25) m 
L = (0, 4.5) m 

H= (6cosl5°, 4.5 + 6sinl5°) = (5.80, 6.05) m 
G = (6cosl5° + lcos75°, 4.5 + 6sinl5° - lsin75°) = (6.05, 5.09) m 


6.05 

FG = EF = DE = — = 1.524 m 

cos(25.1°-15°) 

E = (6cosl5° + lcos75°-2(1.524cos25.1°), 4.5 + 6sinl5° - lsin75° - 
2(1.524sin25.1°)) = (3.30, 3.79) m 

ZM b = 0 : - A y (3) - T sin 60°(3.30) - 7cos60°(3.79) - 7sin60°(6.05) + 7cos60°(5.09) = 0 
Ay = -14 070 N 


ZF y = 0 : - 14 070 + B v - 1000(9.81) = 0,B v = 23 900 N 
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28.8 



/? = tan 1 


1.5cosl5° 
2.25 + 1.5sinl5° 


EM C = 0 : 14 070(3) -LK(2.25)(sin 75°) = 0, LK = 19 420 N 


[IF =0: 19 420cosl5° + CKsin28.8° + CD cos 25.1° = 0 

(IF V =0: -14 070 + 23 900 + 19 420 sin 15° + CF cos 28.8° + CD sin 25.1° = 0 

Solve simultaneously to obtain: CK = -9290 N or CK = 9290 N C 
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^ 4/54J p_;_ = o ^ mspectm joint tC . 

:u,”t S •■ fxFv =0 : -<5H (£)+- FsOI)=o 

• aH ^ |xFj = o= GV\[i.y F3(.i)-25^'> 



60 


2.5 kN 


1“ eq.: GH ~ is* FCt 


^ ^ 1“ e^. 

2^ e^. : I? F<q (1 )+ -4 F5 - 2' 

^ F6 = 12.5 kNT„ GH-21.7 kMT 



FT FTj^in 53.r)-R.5si^3o 0 =o 

FT « 18 / kM T 




(burn . in m j 
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^ 4 = o * ~ 12.5 ~ ET Tco-S 4 o.T ’ (g J 

-+- sin 4 -j, r ( 4 )] = 0 j EJ= - 3.6 ' kM 

So £T - 341 kN C 


XFj = o : T K Sin 26. f ■+ 3. 6 1 cos 4o*1 * - is. 5 (4) 

-21.7(1-) = Oj TK-41.S klM T" 


Joirft K J OSWJ Sjlmvriftrv •. 

^ZFyCr. -2 (4*1,8) -sin 264 4 + 
,' 264 \ 2. Ek COS 5- 14 9 - O , 

-hxfKT c- 


^ KL-41-? kM 


EK“ 22.4 kM C 


ek Mk^-EK. 

u fl 
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HF x ”0 ' " 0i +o.3s [: i"r F(t — o>nu F fto - o 

"S^Fm ~ o * [061 -Q. 311 Ip^g +^.311 "T(^o — ^ 

XF^t,: -0,=i33Tp 8 -0.133T ftt - 0,13JT M *° (3) 

Salve E'jS. (0 '• f~r^ Q = 1407 It (t) 

j "Tfic. - 0 

^ I At) ~ ~l&°7 It (C) 
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IJ 



COS 3o a - , dL -v A = 3.0, 

i o J v ^ 

Cos 30° = 4- X <*. = 5^1“ 

. <*2.= ?.tL- £.ni = S.?V' 


For jftirii: f\ j ASSOmu\^ Sy.rorne't’r-j * 

^ ‘ L cs* , 2.4 +wr (o '™'- ^ $ 

fc ft - f 0R = P^o^j +o,^i^ 

‘ZF i = a at A : 3 (ft. 14-1 ?) ~ 300= o, P = 2S3 It 

har joiAt Cj a.sS'-'r^'^Cj S\jmn\e-b'M ; 

“Ql ^ fctj — Q Q- Sio 3o 4 L -+ Ctii3o a j^ 

Mormnl N - 2.Csl f$ 


IF~d at C : N 4- F. 


F, 


- ^ _PjC ■*■ 1^0 


f*c = 2: 


Z&7 V - Q i 1- 2&3 (a.2VI-L - O.lfeTJj - ft. 144 

-t- Q ^O, Sj; ^ ^ ~ O 


SciW 


in 


3 > 


Q = 55. 4 It ^ 6C= 6D= CD - 55. t It X 
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fair /rctss as # 

DC - P 

Zm^=.o £ £F^ ~o £g-P 

For Ltjnt)f /3D£. 

y %b-B K l> = e 
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J3 


& - terf*-— = 2.0.6* 0.5S) 

0 6- ZF^o; 9(O.3 Sj)-2P<o.70?)=o 

' * P= 2.Z35 k*J 

T= 9 kAJ 

!J6 \ Fj S /r > <* = Vo- = 0.6 

45 ^C ' 6^ = <?/ /° f Fs/rt OL - 

Kt 

p* - 2. ZZs/o.b. = - 3,72 kP 
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F L-"' 

x/jph > 


>3^ r 

' &^(3L 1 4j) 
J 


^ x m ZT 

^C T~^V *■>*©" -~z(& -h^J-€h) 

I c \ % y 55 - ■ 


/ID "'/<»%- / 2 +6 z 
- yl-r? />7 


|W m 


^ r/r= -j k kF tF / F -o 

~ J j £ r --Ae t --AC * -An i 
'2 ^jU&sfr^Ltfc 4 co/tee 4 terms fa jet 


(^ * feu * % *# - - § *jt • 9 

J!r<?c< 0 te coefficients of £- J- S h- terms fa zero 4 jef 

,rp-> _ * - i 


AO 


- 433 


/9 


™9 


F ---5 


J AC 


54 




fr = _ j 4 

' A rTf _ _ 


AS 


Z7 


nr? t 
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/4 


/I 4000 te 
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1 
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/Ooo /b 


A£:3VSO /b T 


■Join f 3 *— W^q - L 1 J = °J /i5 ° ( i ) - Q ~ e ( |) *■ O t S£= ‘?50 1L T 

IZsb^ 8E * F *‘°j ^~3000-I2SO(^)^?50(1) = 0 

Joint C . S C 

0/ V f> ^ CE'sn'i© -CDsi*i^ -o, C£=CD 

^ ZCE (•*/$) -4500 -O j C^JjTSOJb T 

CD =3 750 /6 C 
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XF x -o 
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TABLE D/1 PHYSICAL PROPERTIES 


Density (kg/m 3 ) and specific 

weight (lb /ft 3 ) 





k&'m 3 

lb/ft 3 


kg/m 3 

lb/ft a 

Air* 

1.2062 

0.07530 

Lead 

11370 

710 

Aluminum 

2 690 

lea 

Mercury 

15 570 

847 

Concrete (avj 

2 400 

iso 

Oil (avj 

900 

56 

Copper 

fl 910 

SS6 

Steel 

7 830 

489 

Earth (wet^ avj 

1 760 

110 

Titanium 

5 080 

192 

(dry, avj 

1280 

so 

Water (fresh) 

1 000 

62.4 

Class 

2 690 

162 

(salt) 

1 030 

64 

Gold 

19300 

1205 

Wood ( soft pine) 

480 

30 

Ice 

900 

56 

(hard oak) 

800 

50 

Iron (cast) 

7 210 

450 





* At 2G°C (68°F) and atmospheric pressure 

Coefficients of friction 

(The coefficients in the following table represent typical values under normal 
working conditions. Actual coefficients for a given situation will depend on the 
exact nature of the contacting surfaces. A variation of 25 to 100 percent or more 
from these values could be expected in an actual apph cation, depending on prevail- 
ing conditions of cleanliness, surface finish, pressure, lubrication, and velocity/) 


CONTACTING SURFACE 

TYPICAL VALUES 
OF COEFFICIENT 
OF FRICTION 

STATIC* fi, KINETIC, .w* 

Steel on steel (dry) 

0,6 

0,4 

Steel on steel (greasy) 

0,1 

0,05 

Teflon on steel 

0,04 

0,04 

Steel on babbitt ( dry) 

0.4 

0,3 

Steel on babbitt (greasy) 

0,1 

0,07 

Brass on steel (dry) 

0,5 

0.4 

Brake lining on cast iron 

0.4 

0,3 

Rubber tires on smooth pavement (dry) 

0.9 

0.8 

Wire rope on iron pulley (dry) 

0.2 

0.15 

Hemp rope on metal 

0,3 

0.2 

Metal on ice 


0,02 
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TABLE D/2 SOLAR SYSTEM CONSTANTS 

Universal gravitational constant 
Mass of Earth 

Period of Earth’s rotation (1 sidereal day) 

Angular velocity of Earth 

Mean angular velocity of Earth-Sun line 

Mean velocity of Earth’s center about Sun 


G = 6,673(10 n ) m^/fkg-s 2 ) 
= 3.439(10- 8 )ft d /(M^) 
= 5,976(10 2i ) kg 
= 4,095 (10 23 ) lbf-sVfl 
= 23 h 56 min 4 s 
= 23,9344 h 
u = 0.7292(10“*) rad/s 
& = 0,1991(10“ 6 ) rad/s 
= 107 200 knVh 
= 66,610 rni.'h 


BODY 

MEAN 
DISTANCE 
TO SUN 

km (mi) 

ECCENTRICITY 
OF ORBIT 

e 

PERIOD 
OF ORBIT 

solar days 

MEAN 

DIAMETER 

km (mi) 

MASS 
RELATIVE 
TO EARTH 

SURFACE 

GRAVITATIONAL- 

ACCELERATION 

m/s 2 (ft/s 2 ) 

ESCAPE 

VELOCITY 

km/s (m^s) 

Sun 

— 

— 

— 

1392 000 

333 000 

274 

616 





(865 000) 


(696) 

(383) 

Moon 

364 396* 

0.055 

27.32 

3 476 

0.0123 

1.62 

2.37 


(236 854)* 



(2 160) 


(5.32) 

(1.47) 

Mercury 

57.3 X 10* 

0.206 

87.97 

5000 

0.054 

3.47 

4.17 


(35.6 X 10*) 



(3 100) 


(11.4) 

(2.59) 

Venus 

108 X 10* 

0.0068 

224.70 

12 400 

0.815 

8.44 

10.24 


(67.2 X 10*) 



(7 700) 


(27.7) 

(6.36) 

Earth 

149.6 X 10* 

0.0167 

365.26 

12 742 1 

1.000 

9.821* 

11.16 


(92.96 X 10*) 



(7 918)t 


(32.22)* 

(6.95) 

Mars 

227.9 X 10* 

0.093 

636.98 

6 788 

0.107 

3.73 

5.03 


(141.6 X 10*) 



(4 218) 


(12.3) 

(3.13) 


* Mean distance to Earth (center-to-center) 

t Diameter of sphere of equal volume, based on a spheroidal Earth with a polar diameter of 12 714 km (7900 mi) and an 
equatorial diameter of 12 756 km (7926 mi) 

* For nonrotating spherical Earth, equivalent to absolute value at sea level and latitude 37,5° 
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TABLE D.3 PROPERTIES OF H.ANE FIGURES 


FIGURE 

CENTERED 

AEEAMCMENT5 

OFmERTIA 

Ait Sigmtnt <"^f r 

— _ r njif: 

GT 

— 

Quarter orid Semicircular Arce 


— 

-V 

Circular Area 

— 

j _/ 

1 J 4 

T~ 

y 

l 

SMmcircuJaj 

Area / \ j J- \ 

1 1 x 


I _/ _Z£l 
* ^ 8 

f - -!!-£)'• 

'■-7- 

1 

Qp art w- C Lrcu la r 
Are-n. 

f 

1 

1 

= c\ 
!5 \ 

— — d.r 

/ -f - — 
J -■' 16 

i .“ — 

1 6 



Arta of CirouJar ?■ L j % 

Sector -C J 

- _ 2 r sin a 
3 

Jj- — ^GT - 1 CUl 20 - ) 

J - +IfflLn2oJ 

J 4 2 
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TABLE. D/S PROPE RUES OF PLANE FIGURES Con tinned 


FIGURE 


GENT EG ED 


K-o<:ti? nguL-nr Ar*a 


T 

1 


.Vm 



-x 



Subpa robotic Aren 



Parabolic Area 


V 


AreaA — 


2 ab 



3 j 

3 


> 


36 

6 


AREA MOMENTS 
OF INERTIA 


J T - 




4 - 


bfe 3 

12 


7 _ ^r^ + b 2 :i 
12 


J i - 


bfe 3 

12 


4 - 


bfc 3 


bp 

4 



^< fl s 

16 


-Hb 2 ) 


4 - 


Jl' 3 

21 



*y- 

l t - 


20 b 3 
7 


2 a 3 b 
15 
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TABLE DM PROPERTIES OF HOMOGENEOUS SOLIDS CtiaiiiMd 
f.m - mass of body shown j 


BODY 

MiSS 

CENTER- 

MASS MOMENTS 
OF INERTIA 

ar 

\ 

y | Quarter- 

rgr"j Circular Hod 

x-y 

_ 2r 
™ -tt 

" W 3 

™ mr 2 


\<rK 

r >!i x 

X 

i 

^ Elliptical 

Cylinder 

>' 

— 

i„ - 

I m — ■JITl'lI 2 + t 3 ) 

jh 

i 

G k 

1 V GoukaJ 

sbeH 

Ji 

--f 

+ T” ;fc3 

Kj, - 

i v “ 

7„ - + ^2lt 3 

\ ! 

1 

\ Half 

\ Conics] 

— y Shell 

c 

— ir 

* ~ 

- 2ft 
Z ~ 9 

“ -jTTir 2 + -yTTlft 2 

■^■=1*1 ™ ^ yi?i 

— -JTTIT^ + ^TTlfe 2 

- ^-mr 2 

'■-ft-s)- 1 

-->1 

X 

C-*- 

:1 y i 

A 

4 

JS- !\ Riebc 

Circular 

k Oo ne 

yi 

_ 

Z ~ 4 

f„. “ ■^j-TTl.r 2 + -jrnzft 2 

7 JLfl - j^nr 2 + ^jrnfc 3 

J - ~vr nr2 
l v - 
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TABLE 1X4 PROPE RTIES OF HOMOGENEOUS SOLIDS Con tin ucrf 
'!tti = mdiipof body bTiowdJ 


BODY 

MASS 

CENTER 

MASS MOMENTS 
OF INERTIA 

X 

i, 

v -r |\ 

j\0 Half Craw 

A j: 

*=£ 
- f 

'= =J » 

= In' 1 + 

= 

*. = b— 

\ 

*+£*£-1 
tr= ^ c= 

"g __ 

hv ^ \ 

v Semi ellipsoid 

Nl 

II 

*|f? 

i D = + iT 2 ! 

1^ = ^7110= + ^) 

i D = ^rato 2 + 
ixx = + gjp 2 ' 

J v = k* < »* + %r a> 

\ 6 
- ,—r 

■= z 

'1^ i 

r G "i'" E]iipti: 

J__x-+— ParatoJoid 

rV'A 

-f 

4x = i™* 2 + 

^ + irar 2 

I JT = jjmi.tr 2 + 

4x = ^™' i= + F 2 :' 
lyy = 

Z 

c ftwtac^TjIttr 

® TotnihodroD 

J s * 

K 

/ 

-J 

C 

J= 4 

I = = ^niB* + <*> 

V =_ fe mC ‘ r= + ^ 

i„ = + 6= } 

7 = = + (7*) 

i ff = ^mC i 2 + 

7„ = + 6=) 

JC. 

1 

»;* , 1 

c i 

z 

s i ! 

|_ 1 -r- HdfToruj 

- _ 1 = + AX " 
2nR 

^=*„=k nJ * 2+ b i * 

4, = n?zfl = + ^Jicr 2 
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TABLE D;4 PJtOPEEtTI E S OF HOMOGENEOUS SOLIDS 
= m-aee of liod^ ibowni 


BODY 

MAES 

CENTER 

MASS MOMENTS 
OF INERTIA 

r J rJ " V 1- Circular 

V _J- ' — £K & Cylindrical 

Shell 

J. 1’ 

— 

= tsTJV 2 + -^rrTlS 2 
^, = 5™* + |™^ 

/„ = TOT 2 

liS- « 

J r - Cylindrical 

i^r 7 

*L 

*-¥ 

Ij * = hr 

= im7 s + ^mf 

I„ = mr s 

JE 

_ i _ 1 _^| Circular 

*1 

X 

i 

— 

Jd = jwir 2 + Y^TTii 1 - 2 
An, = 4 7 ’ irJ 

J 

X2 

X 

1 ""‘""S^'i. SemicvIjoJcr 

X 

L 


ixr =J J5P 

= + 1 ^r.iii! g 

■^*1 = *yif i 

= -^T7i? J + l^ii® 

4r = 2 T71 ^ 

1 

£> 

-^1 

i| r ^- ■'“ ReolaDgGlar 

i Parallelepiped 

v 1 ] r 

— 

V=s™ 62 + ' S ’ 

i„ = ^ngia s + b®! 
*** = a™*' + ^ 
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TABLE l>4 PROPERTIES OF HOMOGENEOUS SOLIDS Continued 
tm - mass off body ahowm 


BODY 

MASS 

CENTER 

MASS MOMENTS 
OF INERTIA 

/ 1 — ■“ Spherical 

*■ 

— 

4, " 5 ^ 71 !^ 

z gl\ 

\ Menu spherical 

. \ SMI 

1 ' 

X 


7„ - 7„ - ^ (nir 1 

Sphere 

■ \ 

— 


z Oi\ 

\ Hemisphere 

i ' 

X 

_ 3r 

x " a 


i'*T i 1 

1 J . = , - Uniform 

-;X 3 Leader Rod 

X \ 

.Vi J 

— 

lyy-vr! 2 

- s 171 ^ 
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MODELING THE ACTION OF FORCES IN TWO-DIMENSIONAL ANALYSIS 


T^y-pe of Contact and Force Origin 


1, Flexible cable, belt, 
chain, or rope 

Weight of cable - & 

negligible 


\ \ 


Weight, of cable 
not negligible 






Action on Body to Be Isolated 



Force exerted by 
a flexible cable is 
always a tension away 
from the body in the 
direction of the cable. 


2, Smooth surfaces 


% 


Contact force is 


A T , 



Z. Bough surfaces 



compressive and is 
normal to the surface. 


Rough surfaces are 
capable of supporting 
a tangential compo- 
nent F (frictional 
force) as well as a 
normal component 
N of the resultant 



contact forced. 


Roller, rocker, or ball 
support transmits a 
compressive force 
normal to the 
supporting surface. 


Collar or slider free to 
move along smooth 
guides^ can support 
force normal to guide 
only. 


MODELING THE ACTION OP FORCES IN TWO-DIMENSIONAL ANALYSIS (cont ) 


Type of Contact and Force Origin 
6. Pin connection 



7. Built-in or fixed support 

A 

Weld 



Action on Body to Be Isolated 


Pin free to turn 



A freely lunged pin 
connection is capable 
of supporting a force 
in any direction in the 
plane normal to the 
pin axis. We may 
either show two 


Pin not free to turn 



components R x and 
R y or a magnitude i? 
and direction 0. A pin 
not free bo turn also 
supports a couple flf . 



A built-in or fixed 
support is capable of 
supporting an axial 
force F ? a transverse 
force V (shear force 
and a couple Jlf 
(bending moment) to 
prevent rotation. 


S. Gravitational attraction 


The resultant of 
gravitational 


9. Spring action 


Neutral 

position 




r 

W = mg 


Linear Nonlinear 





attraction on all 
elements of a body of 
mass m is the weight 
W - mg and acts 
toward the center of 
the earth through the 
center mass G. 


Spring force is tensile 
if spring is stretched 
and compressive if 
compressed. Fora 
linearly elastic spring 
the stiffness k is the 
force required to 
deform the spring a 
unit distance 


Figure 3/1, continued 
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CATEGORIES OF EQUILIBRIUM IN TWO DIMENSIONS 

Force System 

Free-Body Diagram 

Independent Equations 

1. Collinear 

_ F a 

o 

II 

*r 

n 

2. Concurrent 
at a point 

L — x 

M M 

II II 

O O 

3. Parallel 

y 

LF X = 0 = 0 

4. General 

V F! 

C 1T\ 

2.^ = 0 = 0 

EF, = 0 

|f 4 1 1 


Figure 3/3 



Two-force members 

Figure 3/4 
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(a) Three-force member 



(i b ) Closed polygon 
satisfies XF = 0 

Figure 3/5 
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IM a = 0 satisfied 
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(a) Complete fixity 

Adequate constraints 



(tO Incomplete fixity 
Partial constraints 


(c) Incomplete fixity 
Partial constraints 



(d) Excessive fixity 

Redundant constraint 


Figure 3/7 


MODELING THE ACTION OF FORCES IN THREE- DIMENSIONAL ANALYSIS 

Tip* of Contact and Fora Origin 

Action on Eodj lo B* Isolated 

1. Worn bar in cunt Erf w Li h smooth 
ourfooo. or ball -supported mom bar 
z z 

<\j Cvi 

z 

j 

Fora must b* normal to tbe 
surface and directed toward 
tbu mombor. 

"" 'h. ^ 

^ y V 

^ '■j 


2. M*m bor in contact z 

■villi rough 1 

omfaos 1 

Ss- 

\v 

z 

j 

J' T ^ v 

* y 

TheposiibilitT exisls Cora 
fore* F tangonl to the surface 
(friction to raj to act on th* 
□join bor. a* w*U a* a normal 

fora jV. 

1. Hollar or who*] support z 
wil h Lateral. | 

constraint L/V 

x'' 

z 

1 

A Lateral Cbree P exerted by th* 
guide on tbe who*] con exist, in 
■addit ion to 111 * normal. foroojY. 

4. Ball^nnd-sockel joint 

b-' 'y 

jrb? y 

*' K 
1 
l 

A baU-Qnd-sochel joint fro* to 
pilot about the center of tho 
ball cod support a fora R ■vrith 
alL three components. 

5. F isc * d (onnect ion (ora bedded or-Yielded 1 ! 
\ mjr 

jr W? 
* 4>«. 

Id addition, lo tbroo components 
of fora, a fired amruagtirri 
oan support a couple M 
represented bj its tbroo 
components. 

6. Tb nut -boa ring support 

i 


TIi ri.f l bearing is capable of 
support ing axial fora R. : as 
vroll as radiaL forces- i?,. and B x . 
Couplos M x and M r must . in 
some coses, bo assumed zero 
in order to provide statical 
detorrainaej. 


CATEGORIES OF EQUILIBRIUM IN THREE DIMENSIONS 

Force System 

FYee-Body Diagram 

Independent Equations 

1. Concurrent 
at a point 

\ /'• i „ 
>? < s 

1^=0 

2, Concurrent 
Tffith a line 

f t j w 

f i 

v*i / 

\ ■"* 
v< \ ^ Pj 

\f 
| p» A * 

LF* = 0 EM,, = 0 

1 ^ = 0 nw, =o 

0 

3. Parallel 

x" Pl T 

>■ Fs 1 

^ ^ F * ^ 

JS 

II 

& 

JtJt 

II II 
O O 

4, General 

"\ H 

k:^ 

N 

^Z 

F, > 

\f s 

EF a = 0 EflJ, = 0 

IF, = 0 likT, = 0 

IF, = 0 flltf, = 0 


Figure 3/9 



(a) Complete fixity 

Adequate constraints 



(£) Incomplete fixity 
Partial constraints 



(c) Incomplete fixity 
Partial constraints 



f.d\ Excessive fixity 

Redundant constraints 
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Body 


Incomplete FBD 


1- Bell crank 
supporting mass 
m with pin support 
at A, 



m 



PullP 


P 


2, Control lever 
applying torque 
to shaft at 0 1 




3. Boom OA> of 
negligible maa a 
compared with 
mass m. Boom 
hinged at O and 
supported by 
hoisting cable at B. 



F o 




A Uniform crate of 
mass m leaning 
against smooth 
vertical wall and 
supported on a 
rough horiEontal 
surface, 




6. Loaded bracket 
supported by pin 
connection at A and 
fixed pin in smooth 
slot at B. 




Figure 5/A 


03 A 



1 . Uniform horizontal bar of mass m 
suspended by vertical cable at A and 
supported by rough inclined surface 
at B. 



2, Wheel of mass m on verge of being 
rolled over curb by pull P. 



3 l Loaded truss supported by pin j oint at 
A and by cable at B, 



4. Uniform bar of mass m and roller of 
mass ?? 2 - 1 j taken together. Subjected bo 
couple M and supported as shown. 



5l Uniform grooved wheel of mass m 
supported by a rough surfece and by 
action of horizontal cable. 



S. Bar, initially horizontal but deflected 
under load L. Pinned bo rigid support 
at each end. 

7, Uniform heavy plate of mass m 
supported in vertical plane by cable 
C and hinge A. 



3. Entire frame, pulleys, and contacting 
cable to be isolated as a single unit. 
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End view 
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Meriam/Kraige - Statics 6e 
Chapter 4 : Structures. 
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Howe 
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Warren 
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Baltimore 

Commonly Used Bridge Trusses 



Fink Pratt 



Howe Warren 


Commonly Used Roof Trusses 
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Figure 4/3 
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Tension Compression 


Two- Force Members 


Figure 4/4 
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Non rigid 
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